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ABSTRACT 

This collection of activities is organized into two 
sections. The first, entitled "Manipulative^, " suggests materials 
which may be used to introduce or reinforce mathematical concepts 
such as: basic arithmetic operations; place value; long division; 
percents; multiples and common denominators; informal geometry 
including area, perimeter and volume; and pattern recognition and 
other problem-solving strategies. The second section, "Games," 
reflects the authors' conviction that games have a contribution -to ^ 
make .in the mathematics classroom, particularly in the areas of basic 
skills practice, applications, and logic and strategy development. 
Like the first section, it is organized by grade level. The majority 
of activities are appropriate for the primary and elementary levels 
although many include variations suitable for higher grade levels. 
None of the activities describbd requires the purchase of commercial 
materials and both sections are prefaced with articles providing, a 
basic rationale for the use of manipulatives and games which may 
prove helpful when dealing with skeptical parents or administrators. 
(MM) * ■ 
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GETTING IT ALL-TOGETHER WITH MATH LEARNING CENTERS 

* * 

' by Patricia C. Manning 

* This selection describes learning centers that teach- 
ers can make from recycled materials. The specific 
examples given are aimed at the primary grades but 
* can easily be adapted to higher grade levels. 
Patricia C. Manning is an Assistant Professor of 
^lementary Education, Florida Technological Uni- 
versity. Orlando. * 



Have you tried learn.ng centers? Why noubcgin trying 
learning centers m your classroom? Whether you are teach- 
ing 6% 16% or 26-y car -olds* learning centers can provide * 
a new and exciting approach to the teaching of math. Not 
only can math learning centers iielp you to "get it all 
together," -but also they can motivate and help your 
students to "get it all together." Learning centers can bean 
extra set of hands for you, they can be used to introduce a 
new skill or concept, to reinforce a skill, and to provide ad 
ditional practice of ^ skill. Learning centers can enrich, 
reinforce, drill, enlighten, relieve boredom, arid reduce 
discipline problems. Learning centers can be a third hand, 
assisting you when working with large groups, small groups, 
or individuals. Learning centers can be a teaching tool and 
arc a teaching technique. Have I convinced you? If L have, 
don't stop now there are some good ideas that follow. 

There arc many ways to utilize learning centers in 
teaching math in an elementary or middle school classroom. 
But before you implement the learning center approach in 
vour classroom, begin collecting odds and ends of materials 
(bottle caps, stirrers, tongue depressors, egg cartons, old 
catalogs, menus, pieces of sty rofoam, packing materials 
the list goes on and on). Then begin placing these materials 
("Happy Trash") m boxes labeled with the contents. Now 
you are ready to begin putting activities together from the 
collection of materials. 

Learning centers need not and should not be expen- 
sive or time consuming for you to make. Older students 
could aid in making activities for learning centers. Parent 
volunteers, paraprofessionals, and te chers m .a building- 
could develop banks of learning centers to share and co- 
operatively use. 

If you are a primary teacher, here are a few su&jcs- 
tipns to get you started in making activities for your 



centers. Make a clown out of cardboard with a numeral on 
the hat, then have the student place buttons on the clown's 
costume accordingly. Or cut .the shape of a shirt or blouse 
out of cardboard and color it, .make buttonholes and place 
the corresponding number of buttons on one side of the 
blouse or shirt. Make washcloths with numerals on them, 
the student places the washcloth on a clothesline, and the 
correct number of clothespins are placed on the washcloth 
according to the number sewn on it. Activities of this type 
could be put in individual boxes, tabeled (with symbols and 
words), and placed ,so^that they are easily accessible to 
teacher and student. A backdrop of cardboard or a sewing 
cutting board could be placed on a table or floor in the 
classroom with the boxes of the various activities in front. 
Thc^ student could have the teacher check the, activity. A 
list could be made of each student in the classroom with 
the activity listed at the top, and when the student has 
successfully completed the skill, she/he can then cross 
hei/his name of. the list. This activity checklist can then 
be used at a later date for recording information for diag- 
nostic and evaluation purposes. 

Learning centers in the intermediate grades could 
become mote detailed as to what is expected of the student 
as she/he ptogresscs through tasks that are outlined at the 
center. x 

Her£ are some titles for your centers: "The Fact 
Fair," "Math' Path," "Got a Minute?" "Is Math Bugging 
You?" or "The Times of Your Life." For exampl^title a 
learning center "The Fact Faiu" and the objective for the 
centei is to solve basic addition an3 subtraction facts. "The 
Fact Fair" center could have a picture of a^townijplding 
balloons with simple facts written on them. The picture o 
the down could be fastened to a backdrop made of card- 
board and placed on the floor, in front of the backdrop, 
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place bo£es and file folders with dif^ent activities. Fil? 
folders can be laminated or covered with clear Con-Tact 
paper to preserve the work that has gone into making 
them. Here again, students, aides, and parents can help. 

The activities should all be labeled and numbered, and 
thej* again a checklist should be at the center for the 
student 2.0 let you know that he/she has finished the activ- 
Hyj. Or each student could have a folder with the activities 
marked in the folder, with either paper or a checklist 
demoting a finished or unfinished activity. 
^ The activities in your center, should represent a multi- 
■ level approach in order for all students to be able to manip- 
ulate and work with the activities. All the.students should 
have equal time to work the activities, not just when the> 
finish their work on the purple ditto sheef- This approach 



will begin to do awav with the ditto uiagon and the ugl> 
purple that have become suJi a way of life in manj 
classrooms. 

As mone> f6r consumable item* is depleted in our 
public schools, (each?i. 'I have to result to using their 
innate creativity and innc -tiveness that are such a part of 
every excellent, creative Jassroom teacher. But words of 
caution should be expressed befojc you begin the task of 
opening up >our classroom to learning ^enters. Go very 
slowly, try just one academic area at a time math is the 
best and try just one center at a time. You can begin to 
get it all together utilizing math ^cniers with your children. 

The illustrations and descriptions that follow will aid 
y*ju in your quest tV r math manipulative* to be used in 
your math learning centers. 



'Betty Barrette* 




Materials: Tagboard, pieces of cloth remnants or wallpaper 
samples, magic markers, glue, small plastic barrettes. colored 
yarn, scissors. 

Procedure: Cut out the .shapes of a smail girl's head and 
shoulders. Draw faces on the cu'-out head>. On the shoul- 
ders of the figures glue remnants or wallpaper to resemble a 
dress. Glue shoulder length yarn around the face to resem- 
ble hair. On the front of the dress write a numeral. The 
student is to place the correct numbei of barrenes on the 
varn that matches the numeral on the dress 



"Broken Heart/Egg Math' 




Materials: Construction paper or tagboard, magic markers, 
clear Con-Tact paper, scissors. 

Procedure: Cut out shapes to resemble an egg or a heart. 
After the shapes have been cut out, outline them in magic 
marker, and on one half write a problem (for example, an 
addition fact) and on the other half the correct answej. 
Cut the shapes in an irregular pattern, so that the student 
will have to match pieces of the puzzle. Finding the correct 
match will produce the answer. Puzzles can also be made 
foi subtraction, multiplication, division, and fractions. 
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""Charlie Cone' 




"Sammy Seal* 




Materials: Construction paper uMagboard, clear Con-Tact 
paper, scissors, magnetic*stnp tape, staples, nwgic markers. 

Procedure: Cat out of construction paper or (agboard 
shapes that resemble an ice cream cone. On the top of the 
cone draw a face. Place a small piece of the magnetic tape 
on the top and bottom of the face. Cut out small hats and 
bow ties, and write addition facts on the hats and the 
answers on the bow ties. Place a staple oikeach hat and each 
bow tie. This staple will attract the hat and bow tie to the 
magnetic tape on the cone. Students are to correctly match 
the facts. This activity can be made for all the basic facts. 



Materials: Tagboard, magnetic strip tape, magic markers, 
hole punch, scissors. 

Procedure: Cut out shapes to resemble a seal balancing 
balls. On the seal's nose and on the back of each ball place 
a small piece of magnetic tape. Write a numeral on the body 
of the sea! and on each bail punch the corresponding num- 
ber of holes. The student is to match the number of holes 
in the ball with the correct numeral on the seal. 



"Set The Table' 




Materials: Ten small, white paper plates; ten plastic spoons, 
forks, and knives; large, self-closing plastic bag; shoe box: 
magic markers. 

Procedure: Write numeral* on the individual paper plates 
end utensils. The students are to set the table matching the 
numerals. All the materials can be stored in the plastic bag 
and placed in a shoe box. 
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•'Strawberry Vines" 
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Ten emptv *tu*berk\ Sao. *r\J\ f^ves of 
construction p^** v ^ wes*** red sr,3 ^vv:: ysrtu* 
sftoi box. - 

Fr&ceJure. Wnte the tvatner^s t to 10 <v> sx£l P'^ces of 
con>truchen f^f** ^ c :Wj35 ******* ^ 

bern box. Gtae thcro to Ac >trawbe?n boxes Rtrti tf*c 
sou!! $lo«c& to resemble sm«K'inc» The studrot *s to 
place the eerrect number of a>tr««bcfr£& o eaft bs&ct* 
Store the *5ttteruU m 3 shoe box 



Materials: Box or file ScMe*. nu$?e ™^Kct>< store* 
snull pbstic bag, red Jtnd green pawti 
Pr<>cerfure, Runt she snul! slow lo resemble stuwbcuw 
Inade-thc bottom of a box oi across the aredc ot ^ fiic 
tcldei, draw a \me with \t tbe end ot iN* \:ne write 

d mnnersT Rue ihe *u«wtwtes m a pta*nc b-*$ The. 
stuicnt *«rmo\e> the strawberries from ihc big and p^ees 
the ctwrt number en ifte mho. MAo 10 vtnev eithet m 
separate t>o\e> oi file folders vr focal »n one box. Hfti 
activu> pro\ide* practice m counting objects one to one 
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vA^vJi^f 4p\J owns; t.^jt *ffr y ip'4&*'>'f$ S" v* v , 
<\^mc%r( -l<5*v£ ; o #*«f &e&**svlb;t 
fttt>ea X?*aV i.^cw V.: XoS,v>." .W* 



0£. .bcrt i*lov:*^ ^;Coa->\oi$&r^o ^r??c#. 
%v -dcpKiddt fcernr^ orders Wr-*, 

c*a\* khe> are. ^r^'cr.ves jvov^e to* stu&ttt :i ;*tc 
\*wo f s« c*?cc £ > efcsvr.un stftic-u^ a *rico£X c>a\cc 
of pace if r^rc r^;c^? ;rc csfterac&iv wjnJ, 
$xv\:de v£uab& ^aecoc uv sic 5wi;-.$of wJi co^vpr* 
TNrrc ss sr> tffeer ccTi x nove'n tbst sp pcsls to ""ios; 
sTudcn\s vA^i btftat ihe sfudt'ns are ftoi-sophtttttsitJ 
cruvgh to walce rbr; jhe> .ttA? esc ;be;r raaft kToVecge 
to work vmh the sraiip^amv rearers'*, so t>e\ tb/Ak ■! s 
ton and stressfrec. 

Younge? smicus *\p!onc the *cr;d ;n *iach tbcv 
Jican* so rcvogturc object* and to c!sssit> The £r» s^ch 
exoenercc* a?c of s soring npe \ icc-cher can provide a 
h*g of three coVrs of rsLrbfcs «nd three boxes. i*id have 
tfie student Tbe same s^n **t task can he do^e 
Nocfcs ot dii&itns oo!crs, K*vk> of different v~es, 
plastic a^tnais of iiftcrcm species Sock* of tour dtftercs j 
eo!ors and two dtnereni suie* can sorted tnto lour bovo 
oi just two, tuvc students y«t the Mocks into ihe tou- 
hotes. and then take two boxes^d a^* t^cm to sen 
the blocks agatn, Siudcnts cm also ton poSygoas sccording 
to ibe number 01 sides thc\ haw It different colors arc 
a"s^ introduced, the sorting can be done in dif^rcm 

A vanaiion ftom tlte tek ahove is to have <tudent^ 
son out »m^tetiats that do not b«U*n^ to a group such the 
examples m Figu[e I . 

Students Iwve iv^ be jmehed memalK witli the task 
of matching. One sample exercise i$ to oil squares ot w^ii- 
papsi tiuem a sample Kvk. mtx shem up. &nd have the 
smdeni match ihw pjirs Anuthci task foi loftei pnman 
students is to provide them with man\ geometric figures 
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s;;C'* «.n £r».r'c ; *s. v^^srcs c;;c*e>, rcc^Tvg'e*. ***c Tb;*sc>» 
?raperv\ds. ^rd s**efc. ca%Js t*gv**e represented b\ cube* 
dftc^ni co!ors c- dtftcrens sere*. i".d then have the sr*i 
dents rsiarch tbcin e«c charac:crfM;c 

There is a K\ied you <zn use *ji:h £Co.r%trtc figure> 
i^ai requires th^t >ou P^tvh figures hoaroauHv bv cr.c 
difference, ^nd \e»tuJ*> M mo differences t^ee Figure TV 
To rrcke the i«sk e^:e,, vq*i.re t u>t one difference csch 
\u\. t iTV»K' > i ha* de i , icq^t re s « v *s mc re dif fe rer? ces 
each \v^\ . 

Studcnis should be ab!e to oide.* 01 given nianv 
oppoitumtics to do so if thev feve dulficultscs Ordcnng 
can be done bv sue, h\ weigh*, b> age, b\ speed, 01 b> 
degree. Teuvbers van make ^ids wiih pivturo so that the 
students ^an pui ihc v^rds 4 r* the pi ope i oides, Ftgu«e 3 
offers a few e\jmp!cs i»i the t\pcs ol jviAUies Mudents 
can d«\ - 

-4. $ 
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m > r f4»»?if .vd in f 1 * » *v v** * ' iw * ^ ««1 x onn*v 1 
<i«*vni*, cva h«*»p *o m#*<>in*v *hen* to 

t*,Mv f v «tfr*pp.v$ ^« tirijsiw aUsawnx T?tc*w\t step 
uv.mUv^v^ •{••iv^pp *r*5 - *iwp* 
To v^sKv 11 rnonV .n»o*vis1 \n*p*»^pV^p*«topf^i*L^«i*u1 
tKKM TV p*va< *\ so m\\ 1 ■« pm'«?l and let the tf luteins 
rt^pemd 1* tfvv w £*s£n, wit'c 01 piaiv lUcm .mid con 
rtfcHf &e pane** w a b*t Mi^rc pww and (hen anotftoi 
panem KnuUNSftstfiw* firu giadmUw tfm*o*t ot 
a* * ^ftrtsp of p**v. bw rtw\ ai^uKmg decision 
tfce\ a*e vWs ti Vnt v^t» make flic patterns more 
c!?Nms,c *h t*AV.rt£ ifc*. m »»o"< niv <*.»ud. hop. tu;*Ke a u'ifrd 
,T*p»\vw . and v%> on 

\t\ iXi*U\i%\wk\ ^ffvtv>otl 10 sc^»V"no«* vrhin^ won l*o 
^v^mpnvu^ i^v m^ku'jj <Mfo a patio nt on ilwm 
wiih ihi i^i x^'Atti t*v (ho Miuknt u> compete 

l ; i£uio 4> n^uc tox^. \\o*v1o« Kmw*. 
^ril .^1 rtv*mv* ot ih.o^ o:«« tv nvo%f Iaim mAum^H to 
*o n ^n^lcK vc»;ikuoo vhonUt tv a\.uUl»Io 1o the 
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Figure 4 

To tlie vamal ohtcnei, all the auiuties discussod 
Jat nia\ Ncem 10 have \ei\ Ittttc 01 no iclattot. to math, but 
as Pta£C!t has sjid in his mam books and at tides, students 
must idaie to what tlu*\ are doing, the> leain to undei- 
stand b\ seeing, by playing with leal objects, and by 
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wi.ituj'wljimj i[\w\\ Vh« itn.Uivt w.luiij >.h«^s (nun witlnn 
ihr MiuWtu \0f« rtwnv a. ii\»n«-v null .is th«»s« dtMimtd 
m this aiiWle, wm.h tfu student tv n\At to t?«po»d in in a 
jwmIiv . mtmNi n> injs lv m.tuuliu<-d 

l'tm ..an lv d<MW with i*i a» M« v sh»x'U muIi *s ln\w shown 
m Ui&wp ^ \ 

> 

i. *. ... 

18. r. in, o. . . 

3, \ \ «. , . . 
3. <\ «. J . . . 

\ 3. 5. a. i\ . . 

i. 4, 8. lo 

i. s, r, o4, 1:5. 
1.;. t 4. 1 8. 1 10, 
15. rio. i 20, 1.40. 

.__„, 16. , 32. 40. . So. 

• , . . 00. 70. 

40. 20. 24. 12, lo, 8 

I. 10. 100. . . . 10.000. * 

14. |'*0. I '100. .* 

3/0, 10. 3/1 2,: 1/4. 8/12. 
1'4. 2'8. 3/12. 4/10. _ . 

Figure 5 

Sorting, matching, ordering, and "sequencing have 
been treated here as ways of helping the student make a 
decision concerning certain materials. Each of ihcfi activi- 
ties infers that a student has been forced to makv a dcci« 
Mon which is the process nci.eM.ar) foi problem Mdvmg. 
The last of these topics is classifying. ^ 
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INngi't suggests Vmu iIi-ijimok Uw mutatis pii\u to 
walking wuh ttn 1mm* ««|VtAiu«m m piouoY thr loitmUt 
nun m^*Hs.»t\ Iim the nutlet standing «1 th» v oasti opout 
ihmu Pnton, tnttw%lton. and subset, as writ ns ih* idea ul 
negation. i*n l>e gutpltnalU shown lo the Uifld 

]lie disjunction shows tltc "and" of logic; the ion 
(malum shows the *W (Mgme f>). ll\e Mm o! a rit'gn 
setnm in ho ntntasfood mou-^iK In student* if U h 
mtiodnced wall torn kmc object* Disjoin? sols illusinae 
the abseme ol stating any elements; sunset* ilhi*lrstl& 
fta^* inclusion rotation U ; iguttf /). Attiihuie MoVk* or 
teachei >made material* van bo used in tbese e\eaisej* f A 
poup of caul* can bo made eacfo IkttaR an aittibuH. 
Students iIumi select «Mnls ol random In put it? Hit* dieted 
As ihe\ put Uk* ohjwts in tl^ elides, ihoy niav UKcover 
mcflapph^ oraUHhulcs 




Disjunction and Negation 




Figure 7 



li1 essence, each tit the foicguuig cxctkiscs requires 
students to make deuisumsnot recall number facts- Perhaps 
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tin* iv|V* of a<>tttit\ thouM lu wu oumgetl ami hopHulU 
will My MmHm with iIip pmbleut solving <tttaiitt of ninth. 

ftagpl Has *iAt*M tjj:it tiiilil appiotimaMv wcii vraf« 
of a&e. mr at a pir*h>ghal and piPiiuttiPtlral levH 

or iuut(tnimiilhi)t Ibis \Vonkl win in p(Mu»> rtw l*whiug 
of mailt anil prohlfursolviuB using the basic «%pctnftom at 
aitv Iwt uf absiiacllou, leadteis ai<* nr#»«l Jo pmvlnY 
manipulative til lommmtphnr objeHs to that ^im|nitt« 
have in^tty opportunities fn manipulate litem, llihaiiivttv 
semis fo « nmbiw? visual ami la»-Uh* tpu*e< l» pmvul* mulei 
ending Mbeh lhai Is ilnnr* in mailt In lit* ilasstonm 
today is iutiojiureil 100 raily fin ihr Minimis, amt llir stu 
uVmts, if thrv at? abb* to uip^ all, do so in a »oh* 
ntimmv wav 

After- all, wlumcvn ailnfts Imyr tlifliMilty explaining 
eomepls. they usually say. "I* 4 ! m<* s'frw yon," or, 'Tit 
t/nnv vou .1 iltagiam 4 Wc don't think U unusual fm Vuhiir 
«liub?stls to phn with blork* ortil mltei tiianipulativos to 



h^gm til* 1 st»ul\ of iumiiIhk *\lu Jomhhi < ill of oiM 
*ltitl»nis, o^olhss ol th» i« .*g*s, *»t! ,H fi«irf#-K «m 

tVlHIipillOHt Irwl ,K .iMMIIfH I" l».«MI IflW IIMlll 

1 * 



I 



( iipH.tmt.'1i W /Am* (llltihrn iunn MnihvmnHv* 
York Marlulllan ftiMhliiujs f Im . 1*174. 



V litlirlilnr.UaibaM. mulKftyH, lltr lath* Urawih of 
hyji in the (Itlltl NrwYnrk W W NnrliiiiaiulC»,. 
tltc . 1<W> 

I llaj^l. J r« «i 1 1 /7/r (7f/A/*« Coiupplltm of Nuntbvf N^w 
Yoik Mum>iniHr% Press Jm Jniulon Itiiiillwlfcr ami 
K^m Paul Iffl . I*M»1 
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by Uniwl L, Mef tltity mti ttnmdtf* A, l\\m\m% 

the AntWMIvLAtmMi h a mmipukmp <tevtt*> 
(hal tan b*> mpd with primary mttknte to aid in 
the ImlfHi tUm of counting and the four ftatl* 
opmniom It mn ulna tfouMt at a balm** The 
authors ata affiliated with Nortlwm MMtfaat tfnl 
vnMty Y Muf queue A thortvimf htm of thnit 
itrllvlp wn tmhthlwt! in ifa tmttwitw, January 



TI10 \m *#f ntani|Milafiv0 auk m the teaching of anth 
tmtk ivhy tin mmm a rmw of evert tcuwl trfea. frMbln/st 
(I74fi-lft27) used tons and pebbles m leaching children in 
unml> Worilwordi(IKl!i-HKJ6) medstjckiin bundle of JO 
to illustrate th<$ ld&t of plate value, In tea, i\w mt of 
manipulative aidi in wathflnwtks Iriifrucllon ciin be iwM 
tack at feast to the Htm of artcfertu Circle (L&nco/s, 
1970). Bui the great number of lumbers using manipulative 
aids it a ttecni (rend, and its bnprt is easily sc£n by vkifinp, 
almost any elementary school classroom. 

There arc many reasons for advocating the me of 
manipulative? materials in teaching arithmetic. Davis f l%o) 
states 

' Tltc rationale id support M physical material and 
cKpcricficet tome* from three side* Ilio cognitive 
psychology of lean 1'togct, the realuy-authwifarian * 
duaffcmof modern science and modern psychoanalytic 
theory, and the nature of matticmatfci in todays 
w*rld, ~ 

Trying in InrpIemcnS Piaget's tlicory of, learning in class- 
room setting! has been a major rationale for the use of 
physical materials. Piagefs theory of learning asserts that 
children go through several stages of mental development, 
one of which is the concrete operational stage. Davis (1966), 
Dfcncs fl°60), Pottcngcr amkvLcth (l%9), KallcUl%7), 
and others have observed (hot effective progress thrnugji 
the concrete operational stage Is etffhanccd by structuring 
situations in which the students can playwkh and manipu- 
late ptfysicatobjccls. 

6ne manipulative device of unknown origin is the 
ARITIIMELADDBR. it has been used successfully, in 
grades K to 3 as an aid in counting, adding, finding the 



muw'K MM'tol* tothUA.Mhfr rr*»iUi|»{yirtjj, And dtvidfrig awl 
alvttn a baton- <\ tU Aft Iff I ML LAtiMK a* Aran in 
f 'iyuf* h*,an h* 1 humI* with nrdy <w»» p>e*.r^ #*f /mod 




Specifics ( Suggested Dimensions) 
Base: H"XH"Xl" 

» 

Ladder 23" X T X P with 2J hnlei(K diameter) drilled 
I inch apart 

Pegs 3" wooden dowels are used for pegr* 
Figure I 
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of iU IrVPt, *f *i *V .itrA %m «' MHiHKU I AHUM' 

* O fit's *. 7*itt ti>t // h* d«** «i >*A r\ 



WMitW* 

Htm, te%!mn% Uttf bo>. wfcjfe v^ifiM/^ 

o?jf foo>f 

y Va/r w)*U xU tb< p*]# in th* b*Jk% jfi'i potf> *h* 
p«jr, to >>r**; M'l**, or** aft a f»#»*r, ».'#WwjjOi' 
food W h#ir* / 



i 




> 1** count by 2 * i' 1 *. »;f». , th*i ttudsnti t in pro 
osed ai above, but th*:y can p*ri* 2, J, eK , pv. 
r«» fto sid^cach tiros 

4 fn a nunner wml*' to abo/*,th$ •JfudeoHcjn 
count backward from a predetermined number 
flev. than of equal to 21) 

5 To practice in writing numntil. \ fa -An&ww 
could write the numeral a-* ih* r*:jj£ pu'iftd to 
#*ne^de 




5 %v«*ng 4$'t*f**t* v*$a 4'. > * n * * **>o b* 

fo«md *,*b tj** Aimmn. t AMttk Or* *<r/ n 

to fnv* «l>e Vi/4*f'* hft^ft *v plawfc * prft *te 
wk*h *br ft*;* bo'e/and »ber< fv^c 
2 pey\t*t uh*. wk r.'^Wig *£a* *h* *i f*??>a>nn£ p*j£ 
con\*Kut* 'he v*v*r* 4 A v^otid r/>*tb»/I **, ?o 
JMH sw'b ail ol frV pe#v *4 *h<? h»*i«># *h r r., 
bs#*mng ' pvJ* '* $k£: in AiwJem 

SUBTRACTION 

1 Avjhfrj'.fion pfoh!r*n <i". ' 5 «.o»#l«J Oloro 
by plnrv * pc» in ih? holr, (^mrur>/ with fhc 

rtrn *vc 1 p£jC» ^o .j?r<v»r im\A*t nf 2 

2 >V- m it\*hUui\> i vtiru^of* of tr»;; ;«iMi4cfi r »ri P? r ^> 
l«rrn * 3 *-jri bv don: by Aittm^ wtiU w'h<~r a!! 
»N p;^* the f*»ik^ *?; U.*r Hr^t 5 p*^. *f> ?h<i 
f<«;lv TTinri, hcjanr«ir^ wtlh tin UttU p*;? thc^i 
den' pah i f^:y: ir* »»fjc divc».fio». rMirv 



ADDITION 

1 An adr]ift<m pfobkni vitU^x 2 * f«ou!db« done 
by piavirtg 2 p*;£» in the <c?i (b^nrorig with Ihc 
first hole) and JhcR pba^ 3 rr^rc pep tn the 
holes to arrive at the an%v/cr of 5 

2 A var wfion ol adding 2 and 3 can be accomplfched . 
by ,tar!irig with all the pegs ifi die ho!c% and then 

, pushing 2 pegs to one aide and pushing 3 p$p to 
rh'e ofher side to arrive at the answer of 5 Sec 
Figure 3. 



MULTIPLICATION 

1 A mtfthpli&jlioft r*»-^t*r« sti^b j*. 2 X *1 wn b<? 
<j(in« a> a nputd addiHor* pmhlem Bc^nmrtg 
wiUi tk fit ^* lioft»h^<s the indent place 2 froup*. 
of 3 pc?> for 3 ^o^pc of 2 pegti) in the holes, ons 
group at a tirn*:. 

2 A *j*utKrfi of a rrt«jltfp!!i?hon problem *wch ss 
3X2 win be done S %Mrt*ng with all p2^>sn 
the hoki, Then* be^innmg at fh«: fir;* hoK, 
alternately pu%h a & <up »"f 2 p-:^ to the teiK thvn 



* ts-^v * f> > u * *' • 1 - ***** 
btVBKtti 

I A 'J^v* pattern wf* *\ ^ 5 w »* £vf< 

#w p*** jpep 1/5 IN fire* 1 2 kvfct Iter* tf*rt*raj 
*? >te tweifth bvV. Law i*y*Je*3 vj f * 
#<™p 3 *rv$ f^*^ tfc**t m tu$ *x t£* tek* 
, rt-tn %Sfi\t*+t pwp *fi 3 pqp.*ft t *jtM tew 
Ki-c tttfrmi »2 tfef peg? T\&wr*At of jpo^pc o* 
3 the &ds a *he **&#er *♦> the peAfe™ # 

12 -3 tar*e tfce a-jfcri pfoj* peg; «/• *>■* 

rhr twgJt'h tte tfuient purA gr r *.«{ft of 

3 pe# *lrern&reiy to t/* feft ar-dito *r e r^jM J>< 

*<e AmmtMAbbkfL 



balance 

Y*tu hx*e few* »*4fi4er*r»3f why 21 h'/e^. 
tfniJed tr* the Wtfer In fte fu i fahrr.* fft 

rjt h/*k )i r*e*rifcd ^* the b^r^e w*li hive 10 pe#; 
•if* caJh if tie To rrjke »he U£&t into 4 fcx\tfKe itfj^et 
ptece of *<wJ be *4tfe«J r. 1 .♦em Se< F^rc 4 
T> £4<«j1 h3l4r^« jKUvtttetvjft fee pedwr,<4 b/ \k\i^%nt^Jt^v 

Wfc* the AMTtMk-LADbhR \\ */ ik» 4 ^ur« 
J! F*jr Hi pfofc!^rr.v that * tr ,^jr*»€f m tftirr/*r^ the 

Us z te>-J'»er\ repcrt^i^ of •r^tnj^eo'wil id;. 
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S CHIP IfUDJNG ^SD PAPV h COMPUTER 



fey JcrJm Firfcau 

GofiytfJ Vnu*ru?>. Spolm*, WaJmgtw Thu 
mutrrarf ot*%tfr$JJ} puhhMd in W*>b<tf#or< 
*Akathz?r>*ttJ% m /V77 £*jth tm $i* n>:ful tr. 



To d**r<:**nw* »-irj*ri*4fl4'i£ of a uorcepf *p*V 



CHIP TRADING 

*kT**i*.p «h? co^:^p! «"»f valuf o: to fe^fufc^ 

r 4 >n^ ijf'vg t'i tc number opmtiof^ Tli 4 iS. d'upfradmjr^ 
jsnoifier vrcile •.terete exj«iicr^^> fo? ^ad^^ 

fed f :» ^h*1ru*:? fmmuJ^tK>n bier on. 
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Btll 


*Yf LLOW 


WHITfc 
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huf/, ffrr>? ihctr.vcUrt T! < Oir»Jtf »^er» pU--e< 



it, 



*' ft". + i f *» r r. i e*; : < r,';^ • 

*rV j* " k-*ti T>* p '/,'<;» f-j fcir^'.* «> v hi? 
Nnk*' flack p>j^*!clf . . is^Jj'-rfi ff< »1r^ri J> . 

wth *: tefo?e e»<?# ? tfui *f* fir* &u*r J tyjrr, 

?M«<* ,j* ffc* ?~]^ J. iT*jV t ftty?C C^p^ **< 
fl'utf pf p b^\frj£? t^fcet f+tjJtE* chjftf; 

jt*tf v:*r* th*' |K; correct n v rr><r tfap^** pj*4 Tfc: 

tf't v*r *-^t T>: p?i>e> ff-iif K<i out e^u;?^ 



'-fcurc W4th county itni rrafocng md>^ Pz^e^te? i^j* 
U^jf5 f'M^T'^v jjc ^fj, fhsft rr<x* vn; dr 
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* " [ * Tfcu- fwr, ^ ttt/f^L+Z ^ f ui*»S i'fi 

«tr*-^i *J P>P/\ VJmpuiC ptc^i««4 tjCf< luS ur< 
r.'ji wj'd u^^i ^w* nr-jfc f>^n or*v-«s/^t«T un it Thcf^ 

f<r,^;n? I^nfcr.^ ^rff.AU, CjrdA s«rjf?c« t#»r tfr->; vor^-jt** 



f*ijtr# \ computer i^J ✓♦nr-? ^ i^nf o ^ 



PAPV^S COMfliTER 

i> f ^ m^t^?d sre» t«n0!?**dy.«„ ?n fti<A;n;. 

f?^ hjr, >r f vy^^m r*ii<t uf>*^ p*.-j>< *f>,i! ^ r .t^^, jt 

► tte ^ * t ' tew * »n or<Sfir f M j^in^d jt«vC*.»r<fm^ 
t»» 4'*v>^'^i *> t<m - fjni w »r. h, ;i»>;4 >r» » h*c ti»14.f >» 



fi'&td b y t ^m^i' tu f e& 3 p<>rc*v w .tern vwicr* 



I ftvk- **p t*»* *'*ur*!c«* 4»*l*«i ■-' i r >J pl^.t. O'C 

Ui'dofK. jnd pb<v ^tfic? tt'C 4 ^/i4 
> Fo:pcif Jepr4- 

1^4 p?3,v: the ♦•J/ict »„m tf< K c:.?<J 

Ff»Jk up life «Jnp «>n f^: H vi<4 ipj «»v- *?'>*f* f»um Iff., 

i Rkk «p ^w»_* v» »u.c*»cu 1 1* t^t ! 0 » »l»-^*fd ■ -««4 
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SEQUENCE STRIPS 



by Betty J. Sternberg 

The author is Assistant Director of Rescue, a re- 
gional educational service center in Bridgewater, 
Connecticut. Her activities can be used with stu- 
dents in the primary grades and up, depending vn 
the complexity of the task cards selected. 



There is <s multitude of inexpensive, easily available 
materials that one can use to put together activities that 
can help the student exercise and extend her or his ability 
to reason inductively. One such material is colored con- 
struction paper cut into strips of five distinct sizes* By 
manipulating the *set~of -construction, paper strips on task 
caries; the student can discover logical and spatial relation- 
ships essential to mathematical understanding. 



THE STRIPS 

* 

Six specific colors should be chosen. Each piece of 
colored paper must be cut into strips of five distinc£$ues>, 



as follows: 1 cm X 5 cm, I cm X 10 cm, 1 cm X 15 cm, 
1 cm X 20 cm, I err X 25 cm. Cut at least 20 strips of each 
size in each color. Your set will look like that shown in 
Figure 1. 



THE TASK CARDS 

Task cards are easily made with crayons, markers, or 
pencils colored to match your construction paper colors. 

The first tasks you create should present the begin- 
nings of relatively simple patterns for which the student 
must ask^if one strip differs from the next in coloi or size, 
oi both woioi and size. For example, >uui fust card might 



20 strips 



20 strips a o 



V 

20 red sti 



20 strips 



20 strips 



> 



20 strips 
A 



[strips 
,20 blue strips 
20 green ships 
20 yellow strips 
20 orange slnps 
20 black strips 



20 red strips 
20 blue strips 
20 green strips 
*5o yellow strips 
20 orange strips 
20 black strips 



TOTAL of 100 strips of each color listed above. 



20 red strips 
20 blue strips ' 
20 green strips 
20 yellow strips 
20 orange strips 
20 black strips 



Rgurc I 



20 red strips * 
2() blue strips 
20 green strips 
20 yellow strips 
20 orange strips 
20 black strips 



20 red strips 
20 blue strips 
20 green strips 
20 yellow strips 
20 orange strips 
20 black strips 
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Ioojc like that in Figure 2. The student must look at the pat- 
tern and extend it with his or hor own set of colored* 
strips. 



Figure 2 

Your first patterns should all be presented in a left- 
to-right sequence with the student continuing-it to the right 
It is sometimes useful to direct the student to say the color 
sequence out loud in order to help discover the pattern. 
Always be prepared for an answer you did not expect! For 
example, a student once completed the card above as 
follows: 



O O O O 



Figure 3 



Yellow, Orange, Yellow, Orange, Red, Green, Red, Green 

When asked what she/he had dene, the student indicated, 
in his/her own language, that the first foutstrips alternated 
in colon thus, she/he picked four.otherstrips that alternated 
in color. When asked to continue the pattern further, she/ 
he did the following: 

Y, 0, Y, 0, R, G, R, G, Y, 0, Y, 0. R, G, R, G 

Hie student had," indeed, discovered the given pattern, and ' 
rather than merely continuing it, she/he extended it. 

As can be seen,.a~primary characteristic of the task 
cards you will make is that there is no one logically 
necessary answer. If the student can explain intelligently 
what she/he has done or, more particularly, what rule she/he 
discovered and attempted to follow or extend, then the 
student has found his/her own "good" solution. The solu- 
uon may differ from yours or thai of another student and 
still be valid. 

Cards can be made more difficult by altering both 
size and color at the same time. Examples are shown in 
Figure 3. 

Cards can be made even more difficult by varying 
size, color, and position as shown in Figure 4. 

Another way to alter the cards is to place the pattern 
in the center of the card and ask the students to build out 
to the left and to the ri$it of the pattern. While reinforcing 
the left-to-right sequence is important for reading, reinforc- 
ing the right-tu-left sequence is important for math. So, a 
card might look like that in Figure 5. It will be useful to 
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Figure 4 

have the student *a\ the pattern om I^ud ^ shehe.tnes 
to extend it from nght to left. 

In order to extend the logical provevs more fullv , it is 
useful to present matrix patterns on the ward*. In order to 



3a 




Figure 5 



/ 



complete a matrix, the student must first discern both the 
horizontal patterns in each row and the vertical patterns in 
each column. She/he must then draw an inference as to 
which strips are misiing. Once again, ijt must be stressed that 
there is no one logically necessary answer to each card 
An example is shown in Figure 6. 



fill in the blanks* 



y. 


s 


1 




£ 






£ 








2 


V 









ficure 6 



Two acceptable answers are shown in Figure 1, 





^1 r 


£ 






z 
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$ 
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I 
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V 
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9 






9 




\ b 


-2 
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9 










Figure 7 











* One type of task card that is particularly stimulating 
presents rotational mappings. A rotational mapping card 
might look like that in Figure 8. 




Figure 8 > 
In ordei fo complete a rotational mapping card, the 
Mudenf ma*! he a^Jc to retain the spatial and color 



configuration of the strips, while moving them into upside 
down and sideways positions. 

The symbols J? and C$ can be introduced to indi- 
cate 180° (upside down) rotations. First, the^tucfent should 
be instructed to envision what the given picture would look 
like if it were upside down. Then, she/he should build the 
upside down .version with the strips. The student can 
"check" his/her answer by placing another set of strips 
over the original picture, turning it upside down, and 
comparing it to his/her answer. 

The symbols and ^ can be introduced to indi- 
cate 90° (sideways) rotations. The student should place 
the strips over the original picture and give litem a quarter- 
turn in order to complete the cards. Two samples are given 
in Figure 9, 





Figure 9 

Finally, cards that deal with mirror symmetry are 
exciting and can be used either with or without mirrors as 
aids In order to complete a card, the student must envision 
what the mirror image of the given strips would look like if 
a mirror were placed alung the black line drawn on the card. 
She/he could then actually use a mirror* to "check" the 
answer. If a student has had little or no experience with 
mirrors^ this activity should begin bv allowing the sludeifr** 
to view the mirror nnage of the given diawing in a mirror 
Hie student should look into the mirror, note the color and 
placement of strips in the mirror, and then attempt to 
build that tmage'on the other side of the black line. Cards 
would look like those in Figure 10. 



A FINAL NOTE 

Hie importance of providing the student with manip- 
ulative materials and tasks that help cxeicisc ana extend 
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Task Card I 



Completed Task Card I Task C.-.rd II 



Completed Task Card II 





Figure 10 



his/hci ability to ihink logically cannot be overcmpha*ued. 
Colored construction papei stp.ps.used in conjunction with 
task cards, oft'ei an enjo>able. educational experience. 



These MiTipIc matenaU *an piovidc one of (he many 
stepping stones b> which the student, thiuugh sight and 
touch. can begin to make sense out of the environment. 
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THE LONG DIVISION BOARD 

by Rebecca S, Nelson 

The long division board is designed to be used in 
conjunction with any place value material* Through 
its use, the long division algorithm can be meaning- 
fylly taught to intermediate" level students. The 
author is an Associate Professor of fttothematical 
Sciences at Ball State University, Muncie, Indiana. 



Many mathematics educators have noted* and all 
fourth or fifth grade teachers know for sure, that long divi- 
sion of whole numbers is a difficult process to teach. As 
teachers, we want to make the algorithm meaningful, but 
to do so often meansjhat we must abandon the more tradi- 
tional algorithm and use some form of the subtractive 
algorithm (Heddens, 1975; Swart* 1975). Although the 
subtractive algorithm is fine, and in many cases the most 
appropriate, the traditional algorithm can also be taught in 
a meaningful way with the help of concrete materials and 
the long division board. 

The division board can be used with any material 
that embodies the place value concept: fake money in 
decimal units (one-, ten-, hundreds ahd thousand-dollar 
bills); bean sticks or ba<e 10 blocks; color-coded chips 
(Davidson* Galton, and Fair): color-coded place value 
. pocket cfiartrpainfed rocks or other variations. 

, In the beginning, work with the long division board, a 
color-coded device, and appropriate coloivcoded,numeraI 
cards is mos£he)pfuK 

MAKING THE BOARD 



THE DIVISION BOARD 



•4EJ 



• cup hooks 
— black electric tape 



Figure I 



To make die long division board, choose a piece of 
scrap lumber or masonite from your lumberyard about 50 
inches long and 24 inches wide. You will also need a small 
can of white enamel paint, 33 cup hooks, and some black 
electrician's tape. Figure 1 shows a sketch of t)\e board 
itself. Place the cup hooks about 54 inch farther apart than, 
the length and width of your numeral cards. You Will also 
need numeral cards from 0 through 9 in each color of your 
color-coded material and numeral cards in white for the 
divisor. Figure 2 shows a sample numeral card. 




Figure 2 < 
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• HJSING THE BOARD 

The division process here is similar to that reported 
by Margaret WUMax field (1974); however, here each student 
or pair of students should already have enough concrete 
materials to solve the example at their seats. The role of 
recording on the division board may be handled by the 
tcachei at first, but later it may be passed to a student. For 
purposes of illustration, the chip trading material and 
measurement division (making sets of O) will be used. 

Suppose that you want jo solve 53*7 divided by 4 
using the long division board. Ask the students to set up 
537 on their chip tills (see Figure 3). 
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Record the example on the division board by hanging 
the appropriate colo/-coded numeral cards on the cup 
hooks (Figure 4). 
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Now ask: "What does divided by 4 mean? How-many ' 
sets of*4 can you make in green chips? Make all the sets 
you can. How many green chips are left?" * 

The students should do this on the chip till (Figure 
5). * 
Record this on the division board (Figure 6) 
Ask. "What can we do with the green chip left? How 
t many blue chips are worth I green chip^Shdw this with 
your chips. How jnany blue chips did we have before the 
trade? How many will we have altogether after the trade?** 
(See Figure 7.) 

Record this on the division board by covering (he I 
in green with a I (ten) in biue and showing the 3 in b\yc 
before the trade, making 1 3 in blue (Figure 8). , 
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* k. "How many sets uf 4 blue chips can we make? 
Show mis on your chip till." (Sec Figure 9.) 

Record this on the division boaul by placing a blue 3 
numeral caid abuvc the blue culumn on the divisiuii buard 
(Figure 10). * 

Ask. "Huw many blue chips did this use? How many 
blue chip* are left? Show this un yuui chip till." (Sec 
Figure 1 1.) ^ } 

Record this on the division board (Kigutc 12). 

Ask. 'What should >uu Ju with the I blue chip left? 
How many .yellow chips is I blue chip wurth? How many 
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» 

^yellow chips,did we have before the trade? How many will 
you have total after the trade? Show this on your chip till." 
(See Figure 13.) * 

The teacher should record this on the division board 
by covering the I in Ijlue with a J (10) in yellow and show- 
ing a tptal of 1 7 in yellow (figure 1 4). 

Ask: "How many sets of 4 yellow chips can you 
make?" 

• - Record this on the division board (Figure 1 5). 

Ask: "How many of the yellow were used in making 
the 4 sets? How many yellow chips are left?" Have the 
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* 

children show this on their chip till (Figure 16). 

Record this on v the division board. Ask questions 
abuin each of the nurrtbers Shown on the division board 
(Figure 17) and what you did to get them. 

In the developmental stages while the concrete ma 
tenals arc- being used, the examples should be carefully 
chosen 1o avoid trading in more than 3 Chips of an> one 
color for 10 chips each of the ijext color to the right. If this 
is not done, the students get 'sidetracked in counting an J 
lose sight of the division. When solving larger examples at a 
somewhat later stage, the wording of the concrete materials 
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may still be used, for example, to divide 4582 b> 21, the 
"teacher could ask, "How many sets of 21 could we make in 
led? What would we do? How many greens will we have 
tiftc* trading? How many se(s of 21 can we make with 45 
greens? How many greens will that use? How t^any greens 
would be left? What should we do with the 3 gicens left? 
How man> blues vwll we have after tiading?" These ques 
lions uin still be used aftei the <.ului coding uii the divr- 
muii board is nu loirgei neccssai) and the tiaditiunal 
algorithm is then refolded citlici on paper or on the 
chalkboard. 
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AN ACTIVITY FOR EXPERIENCING AREA AND PERIMETER 

by James H. Jordan 

In 1975 the National Assessment of. Educational 
Progress found that students and adepts had a 
limited problem-solving ability, especially in the 
topics of area and pgHmeter. The author suggests 
the following activity as a means for elementary 
students to experience the concepts of area, ansl 
perimeter, before the formulas are introduced. He 
is affiliated with Washington State University in 
Pullman a$ Professor of Mathematics; Chairman, 
Program in Science and Math Teaching; and Direc- 
tor. Mathematical Scholars Program. 



Acknowledgement. As a consequence of attending 
several workshops conducted by Wayne Peterson, Bbmc 
Skills-Mathematics, Seattle Public Schools, the ideas were 
born that have culminated in this activity. For the inspira- 
don-thank you, Wayne! 

INTRODUCTION 

The National Assessment of Educational Progress 
(NAEP) has reported that 73 percent of the adult public 
could not solve a simple area problem and that 73 percent 
of the adult public could not figure the area of a square, 
gjven the perimeter (Figure 1). Either the formufas and * 
definitions had never been learned or they had been for- 
gotten or garbled in their usage. As bad as the adults 
seemed to be, the 17-year-olds were worse. Let me suggest 
that the reason that so many people fail to solve the prob- 
lem is that their knowledge and experience with area and 
, perimeter ha?ve been only at the formula level and have left 
'them with only a superficial understanding of the concepts. 
The purpose of this activity is to act as a forerunner to the 
development of the formulas for area and perimeteF. It 
attempts to get the student physically involved in experi- 
encing area and perimeter at the most fundamental level. 

K ACTIVITY: FOOT SIZE AREA AND 
* * PERIMETER EXPERIENCE 

Materials: The materials to be used, except for the 
pennies ano^ lima beans, are from the Developing Mathe- \ 



matical Processes K-3 Kits assembled b> the Rand-McNally 
Company. Thc> include squat<h, dis^s, and rings of differ 
cnl sues. Substitutes c4n be used freely from other regular* 
ahuped items that are available. I have used paper clips, 
shower tiles, triangles, straws, and trqpczoiu*. Patterned 
paper (inch and centimeter graph paper, hexagon paper) 
is also needed. A suggested task page is showi.in Figure 2. 

Procedure: The students are given a blank sheet of 
paper, and are asked to remove one shoe and trace the 
outline of their foot on th< piece of paper (using pencil* 
pen, or crayv/a). Each student is given one hnta bean and 
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told to phu it in the centeiof the outline. The task page 
is distributed and the student is asked to estimate the 
number uf beans required to cover the outline of the foot. 
The guess will be recorded in the area guess column of the 



task car d* The student* are then asked tu gue>* the number 
of beans required to cover the outline penmeter of the 
foot. The guess will be recorded on the task sheet in the 
perimeter guess column. Severafpu^s af beans will be 
brought out, and the students' w$£hc aiked to se,e how 
close their estimate is to the measured remits. Accuracy 
of measurement is of secondar^importance here and 
should not be stressed. Expert vtiTd cxciumem from the 
students who made a particularly close guess* Have the 
students repeat the activity using the other materials on the 
task ward numbered 2 through 7, When item 8 is eaxountct* 
ed. the students are asked tu^sgam trace their foot, only 
this time on the square-inch>ria^er. Perimeter measure ts not 
considered on Jhis mflexiftfe grid so u is appropriately 
crossed out on the task sf^et* The area guess and count are 
then made. After item £ is completed, the squarc<enti- 
meter paper is distributed, and then the hexagon paper. 
The counts made using these pattern papers are usually 
most accurate when the students count those designs that 
aie mure than half inside the outline and ignoie those that 
are less than half inside the outline. 

After iheylata have been collected, the foot sixes can 
be uideiei.i^/ the measuring instruments wan be ordered. 
The secorWof these helps the students realize that the 
bigger {njritem is. the fewer it lakes to cover the area, 

Mathematical experiences that are implicit in the 
activity are counting, ordering, estimating, comparing, and 
vet dying. After this and several olhei activities for in- 
ternalizing the concepts of area and perimeter, the children 
should be at the threshold of the development of the 
formulas for area and perimeter* 
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THE NAILBOARD; A MANIPULATIVE MODEL TO DEVELOP 
PROBlEM-SOLVING'SKILLS 



by Charles P„ Geer 

Students can construct their own mampuhtive$ r m 
this case, itailboards Tliis is a task intermediate 
tlirough junior high school level Students can com- 
plete with a minimum of teacher supervise The 
nailboards can then be used to make same basic 
discoveries in geometry . Charles P. Geer teaches at 
the Nesbit School hi Belmont, California 



Far students to rejally understand and enjoy snathe* 
matter they must do mathematics* This belief has lung been 
supported by the learning theories of Burner. Dicnes. and 
Piagei. as well as by the observation of perceptive clasv 
room teachers. These teachers understand the importance 
at having students actively involved with physical modeU 
that demonstrate or simplify abstract mathematical von 
cepts. They use a variety of manipulative models to help 
students learn mathei latics in this manner. Ideally, many 
of these models should be made- By the students. The con- 
struction of materials of this type is important because 
studertts have a greater interest and pride in materials they 
make themselves. Another advantage of these materials is 
that students may keep them and work with them long 
alter wotk in the classroom is completed, • 1 

In all mathematics it is important for students to 
manipulate concrete models before attempting to under* 
stand the abstract symbols or detailed algorithms that are 
found tn mathematics. This is especially true In geometry 
because this branch of mathematics deals with the physical 
worlrf. It is only in the textbook or classroom lecture thai 
geometric concepts become the symbolic terms students 
are required to learn. For this reason, it is important to 
attempt to return geometry to the physical world within 
the limitations of the elementary school classroom. 

The most helpful manipulative model for achieving 
this is the nailboard. This board, because of its versatility, 
ease of construction, and high motivational interest, is a 
perfect manipulative aid for students in the elementary 
classroom. Other advantages of the nailboard are that it 
frees students from the static geometric diagrams found in 
textbooks and it permits them to conduct experiments and 
solve problems in an interesting manner. * * t \ 



h <s unputuntMut students to construct their own 
naiibuatds. This van be dune with a minimum of teacher 
\uperoMim\vhilc allowing students to learn the many skills 
involved irf budding the buasd. To vonstiucl a nailboard, 
(he following materials arc needed for each student a 
111 X 10"" X 5,V piece of plywood or particle board, 
twenty -five 3 4" round headed nails, at.d a pattern sheet 
containing.^ array of 25 dot* A hammer and a can of 
Nack spray p*»nl aie als»» needed foi every group of two of 
three students, To construct the iiatlhoaid. have the stu 
dents follow the steps below 

I . Sand the sides and edges of the "board 

2 Spray the top*with hlaCk paint and let it dry ; 

3. Take the pattern sheet, center it on the hoard, and 

tape in place a* shown tn Figure 1 
4*Hammei the nails through the dots as shown in 

Figuie 2. Be sure that the nails aic jII pounded in 

far enough to be firm and that all are the same 

height, 

5. Remove the pattern £heet. 



Figure I 
Pattern Sheet 
<vnh Pots - 2'^apart 




Figure 2 
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Li^h student mm* needs JKuui 10 uiU'ud lusher 
bands and a sheet of dot paper This piper is useful for 
recording the results of experiments and tor preserving 
designs created on the nailboard. This versatile aid Is no& . 
available to help students develop an understanding of the 
vocabulary of geometry, measure area and perimeter, and 
explore the properties of many geometric shapes, : 

The nailboard is also an excellent instrument for solv- 
ing a number of fascinating problems requiring only basic 
gcorvtnc skills? Typically these problems develop thipktng 
skills in a motivating manner. They are problems that pro- 
vide for a variety of interesting assignments while strength* 
ening problem-solving sjcills. Problems of this type often 
defy solution with, pencil and paper but become an 
interesting challenge with niMSer bands andirnailboard, !p 
these situations the nailboaS reaches its highest level of 
usefulness*, suitable substitutes do not exist* * u 

The eight problems presented here were selcued 
because they'piovidc a variety of problem-solving situation** 
that lend themselves io solution on the nailboard* The*e 
eight problems are appropriate fo; students in grades three 
through eight and are listed aCcotiing to difficulty. 



and ^bxnvc ihc iTun> jpulygun dcM&nt nude b\ these 
diagonals. 
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Activity 3 * ... 

Moving onl> in a horizontal 01 a vertical direction, 
find the shortest path between Points .4 and B on the nail* 
board ahufcn <u Figure 4. How many jmts; lung Ts this path* 
AiC there other palks that art the same length 4 Hriw many 
of these paths can you find* 1 



Activity 1 f 

The longest and shortest line segments that you can 
make on a 5 X 5 nailboard are sfcown m Figure .3. How 
many segments of different lengths can you make, on the 
n3ilboard° Remember that two line segments are the same 
length if the two nails they touc^ are the same distance 
apart, 
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Activity 2 



A diagonal fine connects nonadjacent sides of a 
polygon A square and all other quadrilaterals have a 
maximum of two diagonals. Makfc each ol the polygons 
listed on the chart Jhat follows, and determine -the maximum 
number of diagonals each can have. Study^voui nailbjard 
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Activity 4 



Using a 3 X 3 »rray v of nails on your nailboard, the 
maximum number of sides a polygon can h;ivi'ts seven* Can. 
you make this polygon" 1 What ts the maximum number of 
tades a polygon can have using a 4 X 4 array of nails on 
your na^oird^What is the maximum number of sides a 
polygon can have if you use all the nails on your nailboard'' 



Activity S 

Ube only two rubber bands and your nailboard to 
construct- % 

*v Thfce triangles, • ^ 

b< Five triangles and a pentagon, * * \ 

Two triangle* that shaic twu line *egmenfv 



* A K T-'^fv>a"nup$tfyty} contain. i qua^nUttttl i ■ 



Squai^i hawing arcajCot I *qu^?e <Jm?^d 4 &qu4*e e 
- *«#h m i4?uwn in Figure S/Oihft v^uui^ 
, ar*$s c^ajso be constructed on tlte natfbt^rd, CoAqftnc 
i ijie tblfo^ng^able summarutag your results, ? * , 
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Activity 8 % 

A map of the Kingdom otTnanglevama t% shuWr. 
Figure 6. Kiti| Isosceles of Tnanglevania died suddenly am> 
left the kingdom to his four sons. Each son was to receive 
, an equal share* of the kingdom and es&h Uiar* was to Have 
the s^me j^hapc a* the anginal kingdom. Us*e your Hgfl- 
bvMtd and *>nt> one n>iie mbbc* band tu divide up thv^, 
toRgdc«m for tbe, four sons. ' * 
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Figure 6 



Activity 7 



V 



1 Eight triangles of dittercnt vh^p^eawh-wtth an area 
of une square unit, can be constructed ^nryuur nailbuani 
Huw many of these can ^ make? 
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provuK 



These eight problems present a variety of thought** 
ukmg activities for the elementary scttool student. 
-Manj: ut the^ activities can be extended by interested 
studerits who make their uwn discoveries While expen* 
mentmg with she nailbojrd. After completing autvmes 
such as then** many students aie rejdy to creaK and solve 
their ourf"probleim using a nadboard It is hoped thst he 
treadej^will be encouraged to use the nailboard to help e!e« 
menluiy school siad^nt?^ develop probIem*ohmg strafe* 
$es. Tlte p»>icnftdl %A ihc njilbtu*d *s unhs>nted fur the, 
teawhci who «ithe> tu cxpkuc ilu* UcqucnlK negleued 
topic in mathematics instruction^ w- 
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MULTIPLE STRIPS 



by James W, Heddens 

Multiple strips-can be used to teach multiples, com- 
mon multiples, and least^common multiples as the 
name implies. TItey can also be used to explore 
equivalent fractions, common denominators, and 
addition and subtraction of unlike fractions. The 
author is affiliated with the Department of Ele- 
mentary Education, Ifent State University, Kent, 
Ohio. 



DESCRIPTION OF TEACHING AID (Figure I \ 

L Nine multiple strips in a set. 

2. Each strip has 10 multiples for a given number. 
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Figure 1 



iinps for 7 oi 9, multiple suips fox 7 and 9 may be included 
in your set, At least two sets of multiple strips will be 
needed in *dei ig model two fractions with like denomi- 
nators. 

For each set of multipfe strips use a brightly colored 
sheet of heavy cardboard which is about 25 mm long and 
abQUt 13% mm wide. Thus, each multiple strip will be 
VA mm by 25 mm. The cardboard should be separated 
lengthwise irto 10 equal spaces. Use a black magic marker 
to line the cardboard, line the width of the cardboard 
with spaces of 1% mm. Use dry transfer letters and place 
the numerals on the multiple strips as shown in figure L 
Laminate the multiple strips prior xo cutting the strips 
aparf Yoi* now have a set of multiple strips for teaching 
eight different mathematical ideas as listed below. 

YOU C&i TEACH 

1. Multiples 

2 Common multiples 

3. Least common multiples 

4. Equivalent fractions 

5. Common denominators 
Least common denominators 

7. Addition of unlike fractional numbeis 
\ & Subtraction of unlike fractional numbers 



DIRECTIONS FOR 
CONSTRUCTING MULTIPLE STRIPS 



Muluple strips can be made to look profe^ionaltr 
prepared by u»ng good quality colored cardboard and dry 
transfer lettering, md by hainng the matcnal lammated. 
Although the set diltnbed here docs not mvlude multiple 



SUGGESTED TEACHING PROCEDURES 



Multiples 

Pa^s a 
Mudcnt. Have 



$et ut nine 



multiple stnps to 
,\xite Ihe multiple 
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! i 1 2 1 3 1 4 i 3 ! 61 7 i 8 j 9 i 10 1 and place it in front 
of himself or herself /Next have the student place the strip 
with the multiples of 2. Continue this process until all nine 
of the multiple strips are placed on the desk in front of 
each student as shown in Figure 2. 
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Figure 2 

The student* should stud) the patterns of the strips 
and tel! the class what they can discover The> will dis- 
cover such things as .hese The second sinp is hlce counting 
by 2V Hie fifth strip is counting bv 5*s The third stnp 
has the r duplication fact* tor >. Relate the mulaphcation 
facts to the multiple sinp*. Introduce the word multiple 
and discuss its meaning with respect to the multiple strips. 
Discus* the relationship of the set of whole number* to a 
set uf mulaples Have the students generate a set of 
multiple* for a given number Check their multiples with 
the stnpv Extend the set uf multiples bevond the strip* 
The students will need practice counting hv IV 2V a *> 
- etc 



Common Multiple* 



move one stnp to the left oi nghi and compare each of the 
numbers.- 

If the top >tnp is moved :o the yu. the oV then the 
12 V and then the 18's will line up (Figure 3) 
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Figure 3 

Each number (b« 12, and ISHs a common multiple 
tor the pair ol numbers (2. 3*. Extend the comrr »i mul- 
tiples beyond the strips. Use this technique her 
pairs ot stnps until the studente understand 1 on 
multiples. 



Least Common Multiples 

Ehscuss with the student* wh> the smalie>i lined-up 
number is called the least common multiple. In the example 
ot the common multiples of 2 and 3. we see that the 6 is 
the least common multiple 0! the set 0. 12 and 18. 
Provide the student* with rhan> experiences locating .com- 
mon multiples and then with naming least common mul- 
tiples. Use nun> different combinations of two multiple 
strips. Then have the students find a s;t of common mul- 
tiple* for am three stnps, and then name the least common 
multiple. For example what is the least common multiple 
ivt the 2, 3. and 4 stnp* 41 The student* should discover 
that 12 is the leas! common multiple for 2, 3. and 4. Have 
the students discover least common multiples for 4 oi 5 
different stnps at one time. 



Fractions 

A tr&cn«»n ma> he represented h> using the tlrsi num- 
ber ot a sinp tor the numerator and the first number of 
another strip tor the denominator. For example have the 
students represent the fraction 1 5 h\ plucinf the S stop 
s*ver the. 5 stnp (Figure 4k Have the students lead the 
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Alter the°Mudent* understand rnulnptes and cn 
generate set* ot multiples for a given number, then teach 
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common multiples. Ask the students to select anv two 
stops ind l«*ok ftu c**mmon multiple -numbers thai appear 
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on both strips For instance, it the student selects the 2 and 
3 Maps. *^he ur he *an phct: them side bv side and then 
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equivalent fraction for 1,5, What ideas *an the student* 
discover about the fraction 1/5? 

By having the students study ihe two multiple strips 
to construct if actions, thev van discover manv ideas about 
equivalent fravtiuns. Through questioning, the students 
should develop some basic geneiahzauons about equivalent 
fractions. Have them appl> their new discoveries to 
equivalent fractions b> extending the set of equivalent 
fractions beyond the stops. 



Common Denominators 

Discuss what the phrase common denominator means. 
What would common denominator mean for the fractions 
1 Z and 3/4? Have the students set up the strips foi the 
mo fractions 1/2 and 3/4. Move the pairs of strips back and 
forth until the common denominators of 4 are togciftei 
(Figure SI Now move the 3 4 pan of strips U> the ugfu 
until the $*s au aligned. Move the stnps so that the 1 2*s are 
aligned, then align uic 16 s and then the 20 s. The students 
should di^over that there are man> common denominators. 
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As soon as thev can move the strips to locate manv com- 
mon denominators, then introduce the phrase* least com* 
mun denominator. Discuss the meaning of the word least. 
What would least common denominator mean? Now set up 
many examples and manipulate the sinps to find a set of 
wmmun denominators, then locate, b> aligning the strips, 
the least common denommatoi foi each pair of » factions. 
Provide three different fractions and have them use the 
stnps to discover a set of common denominators and then 
state the least common denominator. For example, use the 
fractions; 3/4, 1/8* and 2/5. Provide many experiences and 
then see if the students can generalize a method for locating 
the least common denominator without using the strips. 



Addition and Subtraction of Fractional Numbers 

After the students havs generalized a technique fur 
addition and subtraction of fractional numbers with like 
denominator, thev should be ready to add and subtract 
fractional numbers w*h unlike denominators. Because of 
using the strips, the students should understand least com- 
mon denominator. Thev should also know how to add 
fractional numbers with like denominators. Using these 
two techniques there is really nothing new to teach, Pro- 
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Add 1 and 2 ( Figure 6). 
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The numerators are added. 
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is 40. denominators of 40 are 
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are added. 
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Subtract numerators (8-5) ^ 
Figure 7 
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Now solve: 3 "12 = " 
Find fractiopfstrips for 

S - 

-|and pj (Figure 7). 

The least common denominator is I 

_8 J_, 
12- 12 ' 

The numerators are subtracted. 

_3 = -) 
12 ' 
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THE SURFACE AREA AND VOLUME OF THE SPHERE 



by Mary Laycock ^ 

Mary Laycock is a mathematics specialist at the 
Nueva Day School and Learning Center in Hills- 
borough, California. Her premise is that students 
should understand where formulas come from and 
why they work. The activities here are intended for 
bright sixth graders or any junior high school 
through tenth grade mathematics students. 



Prerequisite Understandings 

1. Why is the area of a circle equal to pi times the 
radius squared (Figure 1)? 





Rectangle 



Parallelogram 
A*bh 
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Figure 1 



'2. Why is the volume of a pyramid equal to one-third 
the length of the base times the altitude? The best 
demonstration uses the three pyramids from the 
ESS Geoblocks which fit together to form a cube. 
The pyramids are congruent, and the base and 
height of the pyramid are (he same as the base and 
height of the cube (Figure 2), 




V=/i Bh 



V=Bh 



Figure 2 



THE SURFACE AREA OF THE SPHERE 

r * , 

Materials needed: Two styrofoam spheres (7", least expen- 
sive), two small nails, two long pieces of yarn of the heavy 
variety used to wrap decorative packages? 

Directions: Cut one of the spheres in half; a coping saw 
does this acceptably. Cut the other one into eight congruent 
pieces; each cut should go through the center of the sphere. 
(See Figure 3.) 




rm 
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B (point) 



EIGHT 
UKE THIS 




is area 
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figure ; 



Place a nail at A and wrap the yarn carefully to cover 
the great circle for which A is the center. Tie a knot or cut 
the yarn when the circle is covered. 

Place another n^U at B (the apparent South Pole) and 
wrap the hemisphereXvith yarn. Knot or cut at this point. 

Compare the two pieces of yarn. The one starting 
at B will be approximately twice the length of the one 
starting at >l. ! 

Conclusion: The areq of the great circle: 

* 

The area of a hemisphere: 
The total area of the sphere: 



THE VOLUME OF THE SPHERE 

Consider the eight pieces of the sphere. Each resem- 
bles a pyramid. Make sure the learners recall the relation- 
ship between a pyramid and a solid with equal base area 
and altitude. 

The volume of the sphere can be written. 



V'J5*(B,*B^B 3 tB 4 +....+-B,) 
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A PERCENTAGE VISUALIZER 



byM, StoesselWahl 

The percentage visualizer is a unique manipulative 
to teach percentage to upper elementary through 
secondary level students. According to the author, 
an Associate Professor of Mathematics at Western 
Connecticut State College, adults often ask, "Why 
didn't they show me^hat when I was learning?" 



Percentage problems, being needed in everyday life, 
have survived in the "back to basics" movement. The hand- 
held calculator has come up with a simple push-button solu- 
tion to these percentage problems. However, concerned, 
mathematics teachers hope to give their young learners a 
basic understanding of the meaning of percentage. With this 
objective in mind, the author wishes to share with either 
teachers the way to construct and use a teacher-made 
manipulative d vice that helps students to understand just 
what percentage is all about. 

A class of sharp fourth graders who. were discussing 
therr current interest in basketball fWe throws was pre- 
sented wijh the following problem. Jimmy managed to 
achieve 13 free throws in 17 attempts and Pat achieved 12 
free throws out of 15 attempts. Just as Jose' had made 
J) free throws in 1 1 attempts, the bell rang and that fin 
ished their game. How can we decide which one of the three 
was the most successful? The planned raggedness of the 
scoring resulTs presented some problems to the young 
learners and a lively discussion followed. They soon decided 
as a class that they nee^d some consistent standard to 
judge by. With iome indirect but guarded suggestions from 
the teacher, they decided to use a standard "by hundreds" 
numbers-for their measure. 

Each score was then converted, with the aid of the 
teacher, using a rate pair or proportional approach, to "by 
hundreds" numbers. Jimmy's 13 out of 17 turned out to be 
, 76 "by hundreds", Pat's 12 out of 15 was 80 "by hun* 
dreds", and Jos6*s 9 out of 1 1 shots was 82 "by hundreds." 
i Therefore, Jose' won* 

I Later, after the class became proficient, in using the 
^ standard of "by hundreds" numbers, they were let in on 
i the secret that the word for by in Latin is per and the 
ILatin word for hundred is cent so they could; if they 
wished, call their "by hundreds" numbers "percents " 



The solution of the proportions was based on the 
fact that if two ratios are equal, their cross, products are 
equal. The use of this technique, when three variables,are 
given and a box placeholder is used for the unknown 
quantity, enables the student to handle all three cases of 
percentage or "by hundreds" problems. , 

To some pupils this was merely an experience with 
pappr-and-pencil math, and the results were not too well 
understood. Hence, a teacher-made gadget was developed 
thatconvinced most of the young learners of the true mean- 
ing of percentage or "by hundreds"'numbers. 

The manipulative device consisted of a large alumi- 
num sheet with -enough equally spaced holes that a square 
array of 100 holes by 100 holes could be sit off by narrow 
masking tape strips. The horizontal holes were labeled 
PARTS and the vertical holes were labeled WHOLES. Pegs 
of a proper size to fit into the holes were secured to help in 
the visualization of the problem In the upper lefthand 
corner a gold coloted cord was inseued. Tins was attached 
to a plumb bob. 

Let us visualize a simpler problem with a solution 
that can be obvious to the learner/ Assume a score of 34 
free throws out of 50 attempts. What is the "by hundreds" 
number? A peg is inserted on the horizontal line at 34 for 
the part For the whole a different colored peg is inserted 
on the vertical line at 50. Now, uaing the inserted pegs as a 
guide, a third peg of still another color is located at a point 
34 pver and 50 dpwn. This represents the position of 34 
out of 50. The gadget can now be tipped so that the plumb 
bob of the line centered at (0,0) passes over the third peg. 
This line, pulled straight by the force of gravity, cuts the 
lower "by hundreds" line at 68. Place a fourth peg in that 
position. Hence 34/50 equals 68 "by hundreds" or 68 
percent. 

Hie studems soon discover that the device can be 



/ 
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Percentage Visualizer 
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34 
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Figure I 

used in the same way to read **by sixties" or "by nineties" 
numbers as well. However, they can be led to prefer the 
"by hundreds" numbers because the problems can easily be 
related to our money system based- on a whole of one 
dollars 100 cents. » • *■ " 

This manipulative device can also be used to visualize 
the other two kinds of percentage problems. For instance, 
what number is 68 percent of 50? Using peg? attached to 
stretchable rubber cord, stretch a line from 50 on the right 
vertical to 50 on the left vertical. At each point on the 
rubber line the vertical reading is now 50. Place another, 
colored peg on the bottom horizontal line at 68 Now, 
carefully stretch the gold plumb bob line from its (0,0) 
point through this peg-marked 68 point. Place a peg where 
the rubber line and the gold line intersect. Read this value 
on the horizontal line. It is 34. Hence, it should be true 
that 34/50 = 68/1 00. Encourage the students to check this 
by multiplying the cross products. This gives a great deal of 
hidden drill practice in multiplication for the students 

Percentage Visualizer 
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34. As before, place a peg at 68 on the bottom line, and 
stretch the gold line through it. Place another colored peg 
at the intersection of the rubber and gold lines. Read its 
vertical v a | U e. 50? You are right, but you will want your 
pupils to check it by cross multiplication. 



•Percentage Visualizer 
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MATHEMATICAL NOTES FOR THE TEACHER 

And what td do when the bright student asks you 
why it works? *First of alhwe must remember some geo- 
metry theorems that underlie the situation. Remember? 
Two right triangles are similar if an a^ute angle of one is 
equal to ?n acme angle of the other. Since the triangles we 
analyze are both right triangles, and since they share the 
same acute angle, they are, therefore, similar triangles. Also, 
corresponding sides of similar triangles are proportional 
(their ratios are equal). Therefoie, the part of the smaller 
triangle is to its whole as the corresponding part of the 
larger triangle is to its whole (a hundred)-i.e., 34/50 = 
68/100 or 34/50 = 68%. It is advisable that problems/ 
once illustrated by the device, be solved with pencil and 
paper by the student so that the student can see the 
relationship between the two. 

Perhaps it is also wise to illustrate use of the place 
holder in the three problems: 



34 
50 
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□ 100 
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50 



68 
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Figure 2 
c 

Hie solution of the last case in percentage is similar 
in approacbT. 34 is 68 percent of what number? This time 
attach ttomibber band to pegs on the top and bottom at 34 
for each. Now each point on the rubber line has a reading of 



Cross 
multiply: 



50 □= 34X100 
□=68 

68 □= 34X100 
□= 50 

100 0=50X68 , 
□=34 



Y 

50 . \ 

\ * 
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MAKING THE PERCENTAGE VISUALIZER 

This gadget was .made possible by discovering in a 
hardware store a set of large, metre-square sheets of alumi- 
num /or: various building purposes'. One of these, used for 
ventilation, has an array of 125 holes by 125 holes. The 
cost is in the vicinity of S5.00. Narrow black masking tape 
was used to block off an array of 100 holes by 100 holes. 
\ Holes were punched in the black tape. For easier reading of 
\ . numbers, the border parts were marked off in units of>tens. * 
Y (See Figure 4.) Small, multicolored pegs were found that 
\^ fit'the holes. The gold cord used with the plumb bob was 
\leftover Christmas package wrapping. The elastic thread 
was purchased at the dime store. The plumb bob is a 
° fisherman's sinker. The construction is quite simple in 
relatifyi to the understanding the student gains from its 
use, for it is truly a* percentage visualizer. 
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CIRCULAR GEOBOARD TASKS 



by Murray Rudisill and Curtiss Wall 

The following is a collection of tasks for seqondary 
level students using geoboards. The concepts cov* 
ered are proof that manipulates are nut just for 
the primary grades. Murray Rudisill and Curtiss 
Wall are both associated with Qld Dominion Unh 
versity, Norfolk, Virginia, in tAf field of mathe- 
matics education. 



Materials: Rubber bands, string, protractor, ruler, the 
circular geoboard pictured in Figure 2. 

kcircle is a plane closed curve. Therefore, it separates 
the plane into three subsets, the boundary or circumference 
of the circle; the interior of the circle, and the exterior of 
the circle (Figure 1). The geoboard you will be using is 
called a circular geoboard, and it has a nail in the interior 
of the circle called the center (Figure 2). 




Exterior 



*Ci rcle 



called the radius (r). tfcv your ruler to measure the radius 

OA v 

Connect the center of the circle with any other nail 
on the circumference of *he circle. Measure the radius. 



What <m you conclude about the distance betweeil* 
the center of the circle and any point on the vircumference? 

Make some radii (more than one radius^on your geo- 
board. What is the intersection of the radiiV 



Figure 1 



Figure 2 



Taskl 



Connect thj center of the circle with nail A on the 
circumference of the circle (Figure 3). This- line segment is 



Task 2 

<* 

We can connect a rubber band to two nails on the 
circle so that it passes through the center of the circle. This 
3^^js called a diameter (d) of the circle. Connect nails to make 
/our diameters in different directions. Measure the lengths 
of these diameters. Are these lengths the same or are they 

greater or less than each other? 

The measure of the diameter is considered the width 
of the circle. Whzrt can be said about the width of the circle 
from the previous example? 



. • • • . A 



Figure 3 
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Task 3 

Use your ruler to measure the length of one of your 
diameters. ^enrnpare your result with the length of a radius 
recorded in task 1. 

Which of these rVles work(s)? 

a. r = d + 2 

b. r = d . i 
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c. d = 2r 

If the diameter is 10 inches, the radius would be 
_j inches. • \ 



Task 4 

Use a rubber band to connect any two nails on the 
circumference of the circle. This line segment is called a 
chord, A chord begins on the circumference of the circle 
and ends on the circumference of the circle. 

Make some chords on your geoboard (Figure 4). 




( 



Look at the shortest chord you can make. How many 

of these chords can.you make? 

What is the name of the longest chord you can make? 



How many of these chords can you make? 



Task 6 

« \ - * 

Choose a nail in the exterior region. Stretch a rubber 

band from this nail through the interior to a nail on the 

boundary. This line is called a secant. 

Connect two adjacent exterior nails. Notice that the, 
line formed barely touches one nail on 'the boundary of the 
circle. This line is said to be tangent to the circle' and is, 
therefore, called a tangent line. * « 

Practice making some secant and tangent lines (Figure 

6). 



^"Tongcnt 




Figure 6 



Task 7 



Stretch a rubber band forming arc AB to the center 
of the circle (Figure 7). The angle formed is said to be 
subtended by arc AB, The angle is also called a central 
angle. 



TaskS 

A chord cuts off apportion of the circumference of 
the circle called an arc. 

Put your finger on point A. Trace along the circum% 
ference of the circle until you come to point A This is 
called arc AB (Figure 5). 

Form some arcs on your geoboard. 
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Figure 5 
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Figure 7 

*A central angle is an angle formed by two radii of a 
circle* What two radii form the central angle subtended by 
arc/i£? 

Arc AB and central angle AOB are 'measured in 
degrees. Use a protractor to measure angle AOB, The num- 
ber of degrees in angle AOB will be the number of degrees . 
in arc AB. 
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Task 8 

f - * 

On your geoboard, make the central angle subtended 
by arc CD (Figure 8). 

* / 




Figure 8 » 

fthat two radii form this central angle? — 
What is the degree measure of this angle? 
What is the degree measure of arc CD? , 



^sklO / 

'/ 0 
Form a wential angle oirthc geoboard like the one 
in Figure 10 (the angle formed is indicated by the arrow). 




Figure 10 



Use your protractor to measure the central angle you 
formed: it is j degrees. 



Task 9 

* Make the smallest central angle you can form on the 

geoboard. It measures degrees. 

Each central angle formed by connecting two nails 
that are next to each other with the center equals 
1 5 degrees. 

What do you think a central angle like angle E in 
Figure 9 will measure? : \ Check by mea- 
suring: 



Angle F - 



degrees 




Figure 9 

Which formula below gives us the number of degrees 
in our central angle for this circle? (/^ 
stands for the number of nails between the two-touched on- 
the circumference; C stands for the number of degrees in 
the central angle;) 

a.C=(A)(15) 
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Task 11 

Without Ij'fting your finger, trace arc BC arc CD, arc 
DE t and arc Ef$. Did you trace around the entire circum- 
ference of the/circle? B 

What two radu form the central ,ang!e subtended by 
arc CZ>? Atc/DE? Arc EB1 Arc BC1 • * 

Makey these angles on your geoboard and find the 
"degree measure of each. 
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Figure 1 1 



We can conclude that— 

a. The sum of the central angles of any qrcle equals 



b. A circle contains 



Task 12 

The* part of the circle cut out by a central angle is 
called a sector of the circle. A sector is a figure made by 
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two radii and the^rcs betwpert iheir endpoints (Figure 12)! 

Make some sectors on your geoboard. How many 
different sized sectors can you make? 




Figure 12 



Task 13 



Divide the-cifclc into four equal sectors. 




Figure 13 



\ 



What do you think each of the central angles or arcs 

will measure? Check your answer using a 

protractor, , * 

V. 

Task 14 - ' j g 

" * * * 

Divide the circle into two equal sectors (figure 14). 
These sectors are' called semicircles (semi means ''half ') 




Fsfeure 14 



What do you think luch of the eenual'ungleyjr arcs 
will* measure* What chord divides the cir- 



cle into two equal parts 0 . 
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Task 15 

Make auj uo chords on your*geobo3rd so that their 
poirit of interaction is a point on the circumference of the ^ 
circle figure IS). This angle is an inscribed angle. 

Make some inscribed angles on your geoboard. 




■ Figure 15 



Task 16 



Angle B in Figure 16 is an inscribed angle. Find its 
degree measure. — , . . 




Figure lb 

_^ftiake the central angle subtended by arc AC Findih 
d*gLee measure. - — . 

* * Compare the degree measures of the inscribed angle 
and the central angle. 

: V Predict what the inscribed angle tormeJ bv 4 con« 
necting the angles on" the circumference touched by ihe 

sides uf a 1 20*degrce angje will measure — . 

Which of these, rules works*,. . , „ ' 

a. Inscribed angle -central angle. 

b. Inscribed angle = twict the central angle 
% c Inscribed angle = half the central angle 



Task 17 ■ • ^ 

Form inscribed angle by connecting the end 
points of the diameter wi^h any other nail on Hie circum- 
ference (Figure 17). Measure the inscribed angle you \u\i 

. degrees 



formed' h is , — — 

Now move the lubber band to an> nihcr'nail *m the 
vncumterence. leaimg the sides of u>ur inscribed angle 
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Figure 17 



touching ihc ends of the diametertFigure 18). Measure this 
new- angle, Is it the same size as or different Jrom the other 

inscribSd te^ou formed? IJ you mo\e 

\ the vertex of this inscribed angle to another nail, will the 



measure of yoiy irtsenbed angle change' 



a. Any angje inscribed in a semicircle measure* 90 
\ degrees, : 

b. \T\vo angles inscribed tit a semicircle might measure 
different number of degrees. 

c. It Mree angles inscribed \u a teimcirctc b^c.ihmi 
wrtrtte* each touching a different nail, then mea 
Mire, in degrees will ill he the same — — 



\ 



Task 18 



Form any threaded fig\i*e by connecting three njih 
on the circumference u! the circle- Thfc three-sided figure 
called a triangle Measure (or calculate* using inscribed 
angles) each of ih* three angles mMi your tmngle Whi* 
do these ang!e% add up ti^ ~* ™. 



We call such* figure a quadnlaKrat Notice that the sides 
are straight hue segments that touch only at the four 
vertices. 



Task 20 

» 

Measure (or calculate) the ttTur^an^es mstde your * 
quadrilateral (remember ihat these are inscribed angles); 
each will be one half of the central angle formed when you 
vonnect the end points of the angle u*the> verier of your 
uicle. The tormula fot calculating Jh$ central angfc is given 
in Task 16 
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Indicate whether each of these statements is^rue or up to 



SR li> t * 

What do the mude^ungles of vour quadrilateral adi «, 
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Ft»,m a foe^idcd Hguri b> ^unncctiog live m\U m 
One tiuwnU'wnu 61 ihc aicW, this figure is vailed a 
pcihawn (Figute 20 1 The \m\&$ angles of the pentagon 
dM up Ki — — ~~ decrees , " 
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Future 20 



Task 19 

^ F*»rm any toiir*ided figure b> connecting tour nath 
on tbe circumtcence of thr circle I the sides are not allied 
c n>A each other h an example k <hnwn in Figure i** 
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Figure i 4 * 11 
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Tsbk22 

b:t\ lake a di*ct !uu ? i at tnonglc> There are three 
/types uf mangles* Equilateral triangles have three equal 
^Mdey, scatetw triangles hive no equal sides; isosceles 
triangles have twu equal htdev 
/ Fofm Jit equilateral wangle. 
| Huw many degree* dees e»jch t>! the interior angle* 

measure'* .... — 

Font* an isosceles Urangte* 

How, nun v degtee* dt*es» euvh ^hv munvi angL* 
meattitc* — — — — 

Write B^*r&\ tqmtaumL and stahnt m th*. wvtrcwt 
blank \ 



Type ot Tnang le 



Task 23 



Number ot \ngle> Equal 
to Each Other 

tht^e 

mo 
nunc 



y Ct*n*truct any t\pe or tnanele un the geoDsard* Mea 
* sure each angle and find out what angle hoi the greatest 
measurement. Nuw measure ifc* >ide* uf the in angle and 
find out which «ide*i$ the longest. What can foe said about 
the position kA ih^ lunged mJ? o\ a uun^k *n r elatiun to 
the largest angle 18 
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PENCIL ANp PAPER AI*E YOUR MANIPULATIVE EXTENDERS 

by John VandeWaiie 

In the author's wards, this article Speaks dipeciiy 
to making a transition Jrom physical materials lu 
'symbolism " This is an area oftefi neglected in deal- 
ing with manipulatives, John Van de Walk is an 
* Assistant Professor of Education at Virginia Com- 
monwealth Uftiversitw Richmond 



Toda> no one doubts that manipulative* are the very 
be>t mean* of teaching nuthemativul concepts lu studenu. 
Raget and thobe who fruve tested his- theories m Ua^roums 
have eonvmvsd u> tiut during their elementary sdhu-ri 
veari students ie^m mitkUy through concrete ji manipula 
rise experience* Through workshops vour^work. and pub* 
hcatMft&« teacher* are cuustamij encouraged to use ^uuatcu. 
psace *alue pie^e^ rod*, and many uthei nutenab tu e* he* 
replace ot augment a textbook inbttuutunal moA. Tiu> 
emptor on manipulative* ts accepted as a vahd anc proper 
direction for ths teacher of elementary school math^maUo- 

On the other side of this vuin, however, are ^ number 
of tacts *hat give rx ase when considering a total manipu 
lative approach Fir^t amung the^e faa* b that the end goal 
of a mathematics curriculum i$aImo>f totalis xvm&jlu W\, 
wanf v>e rr.vjV47 that tfudents will evemuallv work^ifh. 
use . and xntcr^c! 4 *th vanous arrangements of numerals and 
other mathematical aymrx*k such a* operation signs, paren- 
theses, ana equ/d ssgr--* There s^rr* to be a definite gap 
between thi>, symbolic form of mathepiatieal dextepiy and 
the debatable manipulative methods of gcod matheniatiw> 
m<*truaion The textbooks we us-.* frequently employ 
p,*ture>» o| rruiupulatwe-:. *»n the "imtrucUonan pace^ 
However, we find that students rareH uttich much signifi- 
cance to thev* picture*. Generally they £te ignored- At anv 
ure the text a quickly ro<>*e on to embolic drill exerci^ 
any was . Th»N tip between manipulative and yvrnh ^ mux 
be ^:*/tl 

And there art *!i>l other difficulties w?!h manipula- 
tive* .AlfRo-t never arc there enough ro aiound- 
Elaborate arrangements k*i i earning &a?ion-a and Ja&ft*om 
managettieni ^hen» muM K* employed. Sonu, manipula 
»i%c m«»de.-t a?e >!»*& w *jjd iedtj**^. And b*»w d^ a can 4w 
tl^nts a^ay from rhem ' ^ 
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Tfieie a way tu bndge the nuntpulatite dymbuhv. 
pp jni gam ^li.s. added befteftt^ «ii thw iafii* time, i?^ 
mzans Jitjuld *t abandon uut_ efr'H* with ltanj$,*n 
*matertaty On w,*ntiar>> *e ^hnuldtake \pewial care tu 
o^e ni4i^pu!at4^^ pruperl>. Be>*»nd thsv ho^vvei, lei ui> 
teuwh students k* pivtures **f t!u:tr *nvn to w!iat 
they JvATig 'S^^vipld do) with the man'puUuve* Stu 
4tn;> war* ea^l> taught Simple druwin^ tevhruque* ;hat 
*^t* bv ^^.vwuted with the moM *nip*»rtant manipulati^^ 
u^r in tlie cla^room 

With the at J «>t peruilaiid papet c vuniiou^ (dia wings) 
.*l ^f.e rrurupulatt.e m^de, in^tfuwUon m».'Vx.v dehberuteh in 
iaa dotted ^tepi troir* the ^on^iete to the mb^»hw 
Step i Stncny rmmpulatut Tbt student* m.idel% 

•Atth mate?u!>^ Ar^wer5» to ptoblen^ ««a> be re* 
^ord-d but ull work is d*'ne manipulate eiy 
Mep i. Stamputjuit' -drawing. The student proceeds a> in 
\U*p ! but u tuugfif tu draw picture* *d his/her 
work as it u completed. Drawing right on the 
wuik5he«.ta along with the ptofeleliHund answer^ 
Sitcp 3 Dra*unz>>jttl? The student dtrxs the ru*w !amt!jiar 
rnampulaiives but does, not have the uaua! mat**' 
rial* preicnt. B\ now the drawing must be mean* 
m^tul ujtd eiiily drawi> Drawing \ui\ accompany 
all work 

Step 4. Spmh4u Work t* pre-^nt^ and solved without 
the use of drawing ui rr)anipa!aUve5. The student 
wili enter tlu^ itagc at hb/her own rak 

Hui deceptively w*np!e technique icquue* %try care- 
;n^tfuwtion Students mu^t be Jjusfti/ioii to make Ui^ 
drawing T^ie ^v^uti^n witft the ruan«puLti%e mu^i be 
Jeai t^ rhe iifudents making the dtawing* Fh.jUv, they 
must he encouraged to u^>: drawings frequently 




In the dr awtngs ihat foil. »w /the moist woinmonlv mm: J 
lampulatives are paired with .suggested dialing technique* 
It these drawings are espiuatlv taught, the gap between 
manipulative^ and >vmhoi\ van be narrowed. Furthermore, 
sifKe drawings requiie n* 'tiling moie than blank newsprint 
(use text 01 J kdl fo fo id piufelems). ifuden** van eveniu-tllv 
have then own ^manipulative/* m then drawings. Tlic> 
will learn to "manipulate their drawings" fasten than u^ing 
the actual material Even textbook pictures begin to have 
some meaning, 

SUGGESTED PENCIL-AND-PAPER EXTENSIONS 

In most cases, drawings should be done on cheap 
newspnia. Young students will draw freely if permitted to 
draw large. Newsprint is *nli inexpensive. Avoid Voicing 
drawings in cramped worksheet spaces. 

I Counter* ot M sorts m* used for various purposes from 
one-to-one matching activities in kindergarten to mulu- 
plication and division concept* in grades three and four 
*o fraction concept, in grades five and six. While the 
drawing of counters is very easy , it must be encouraged 
u» en^re that it is done. Figure I provides some ex- 
ample* of drawing* ot counters 
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Figure I 

Hat*: value uuferuf . comprise prohahh the single 
mip.uum •»! ituiiipulame mh the ciemctHarv nUlIu 
uMt*,- umioiluni Hu- iiiosl common tCavltet-mide ve« - 
^i«o> *'c *i*A jtid bundles oj 10 beans and K\nv 
tick * with 10n shdwn i\ a *ratt" •*! Ml Heatisfieks. and 
sinr> iuu" ^|iujc . cur trom fiMfcihiuid Tliv fattei may 
uv«- i I t.m .jjujfv *i»r on*:^ a i \ l(U«n 4up4oi ten . 
and * |H. \ I IK in Mpiare ttf»f huudicdi- lAcellent 



wooden and plastiv versions a»c a!>o voiumcuially avail* 
able All ot these wan be modeled b> simple stvh/ed 
drawing as indicated in Figutc 2, Diawing* ot place 
value piece* van be do?: to actual si^e ot a* small as the 
studenti jic capable of diavvwg. The} aUi> ^an be drawn 
m a two- oi ihiee-volumn plue value whait in order to 
woik addition and subliavtiuii ptublems ui to promote 
the tight -left otdei of ones, ten*, and hundteuV 



475 

Model of beans, 
sticks, and raffs. 
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Model for strips and 
5Quar<s or wooden 
place value pieces. 
Shorn drawn on a 
p\ace value maf* 
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Model-art sfir*%$ and bundles. 
Large ftfondes represent fen /*} 
bundle$(K?Ojs}ock£d rt f*n pin* style 1 




Figure 2 ■ 

y The equal arm or mathematical balance is an excellent 
device lor all Itfur operations. It ts especially useful tor 
emphasizing the concept of equahtv and for dealing 
with missing addends. Figure 3 illustrates a batenee along 
svith sevetai drawings. Lwn ti oiil> one bianco is avail- 
able in4he loom, M-e dM^mg^ provide a useful extension. 

f Wooden cubes are useful xs\i special type of counter 
because thev can be lined u^ n a^ in a bar graph oi 
arranged in pattern.^ and arrav^ Csiid paper and crayons 
jpm\id*: an excellent extension (Se a large gnd [2 to 
3 cm} lot ptinuty grades and a ^mailer gnd (1 cm) tor 
oldei slnder*!^< \ 

^ When Mitikivtit plave value materials aie to it available, 
colored counters are tf*^uentl> uncJ on place value 
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Figure 3 
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Figure 4 



wharis. Rather than drawing counter*, number wan be 
written in dulled charts to did in the transition, ft the 
actual pla^e taluc mats arc laminated, the numerals *-an 
first be drawn directly on the mats next to the counters 
or place valije pieces. 
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Figure 5 

SUGGESTED DRAWINGS WITHOUT MANIPUi,ATIVES 

Many ot the same benefits arc derived when simple, 
meaningful drawings arc encouraged even when no physical 
mode l is use d. Some example s of s uch drawings an ; 
illustrated below. 

1. When the long multiplication process is developed, one 
method is to use rectangular arrays partitioned betwem 
IO's and Ts. The different sections of the rectangle pro- 
vide each of the partial products. Figure 6a shows a enc 
by ^wo-digit problem, and Figure Ob shows a two- by 
two-digit problem using this method of cxplanat ion . (The 
method used in Figured is explained in the 1978 NCTM 
Yearbook* Developing Computational Skills. Reston, 
Va„ National Council of Teachers of Mathematics* 
1978.) . . 

2. Lqmvalcnl tiavtu>rfs *.an be developed bv "slicing" 
\jt squares in two duectioiis. The Jrawings. which fre- 
quency appear in textbooks, can easily be drawn by 
students. 

3. Suiuiai Jf a wings are often used i«* illustrate multiplica- 
tion ft two fractions. If these are used in the assigned 
textbook, students should be encouiaged to draw their 
own models as well. 

A word. of caution about fraction drawings. It is 
difficult for students to divide a rectangle into equal sec- 
tions As long as they realize that the parts should be equal, 
tliue is riu icasun t«» be concerned about lopsided sections. 
On the othei hand, it would be unwise to use students* 
drawing* to compare, for example, the relative sizes of 2/3 
und 3/4. In situations such as these. accuracy is essential or 
errors may result Sections of circles as in "pie pieces" are 
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Figure 6a 
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Figure 6b 



much more difficult lor students to draw and probably 
should not be attempted. 

4. One useful model for decimal fractions is a prepared 
sheet of small 10 by 10 grids. ff the area of a full square 
is taken as 1. then decimal parts to two places can be 
shaded by the student's to give meaning to decimals 
(Figure 8). Very finely grided graph paper can be used 
in a similar way to investigate decimals to four places. 

5. While number lines are hardly innovative, we can en* 
courage students to make quick sketches to assist with 
theconceptsof large numbers, decimals, and percentages. 



SUMMARY 

There is a definite need to help students make the 
transition troin manipulative materials to pencil*and-paper 
forms, ft" some time is speni deiiberateiy teaching and 
encouraging tlrm to make drawings to accompany their 
written work, this transition can be greatly facilitated. The 
pencil and-paper "extenders" suggested here have a num 
her of desirable attributes as teaching aids 

1 . They are almost co^{ free 

2, They usually require only blank newsprint, 
i. They till in lor limited supplies tit materials. 
4. Students always have them handy. 
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As we develop in students the habit of sketching a 
quick drawing to go with their work, we provide them with 
a valuable tool lor dealing with mathematics. Drawing 
pictures not only moves one from concrete to symbolic 
thought but also is, in and of itself, a valuable strategy in 
^learning to learn." In teims of cost effectiveness, pencil- 
and-paper drawings should not be overlooked as a form of 
"manipulative" in our classrooms. 
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Games 
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GAMES IN THE MATHEMATICS CLASSROOM 



by Donald L. Zalewski 

This articlp supports the u$e of games and gives 
. many valuable suggestions. for selecting and using 
theitu It serves as an introduction to all the games 
that follow. The author is an Assistant Professor of 
Education at the University of Nebraska at Omaha. 
♦ He has spoken on the subject of games at regional 
and national math meetings. 
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Anyone who watches children play a game quickly 
realties that Mich on activity combines all the features of an 
ideal learning situation. Die participants are intrinsically 
motivated la use their mental and/or physical skills to 
achieve a goal that they feel is important. The amusement, 
pleasure, and group interaction which develop in the pur* 
suit and achievement of the goal add to the value of games 
as a learning activity. , 

In the mathematics classroom, games can be particu- 
larly effective for basic skills practice, applications, and 
logic and strategy development. Physical involvement games 
such as throwing bean bags tan also help develop physical 
coordination and visual perception. Finally* games provide 
a pleasant diversion Horn the usual mathematics classroom 
"till and drill" routine. II properly selected and used, they 
can help improve the attitudes of students who too often 
view mathematics as a dull, tedious subject. 

As >oii select a game. \*ui logically must consider 
(! > the studentVabihty and t2\ the learning thai ***u wish 
to pioni'He. A game that is too complex to understand of 
to phy is worthless, A game that due* not involve any math 
skills or concepts might be fun* but it is a waste ol 
precious time 

A third coiisiiJeraiHiiuif selecting a game is the type 
- oi patiiiipauon y*«s de*.:rs, leam gan»& such as "\«uih» 
downs" can involve the whole class well However,.! J «»nc* 
online** game with dice or an individual game ^ueh as 
"Connect the Dots" is appropriate lor smalt group., math 
labs, and tree-time ictiviises 

Closely allied with participation is tJic t>pe of com* 
petition that a $uiw promotes G #nipc lit ive games, whethei 
team m individual etlorts, usually prodt «.e winners and 
losers or inter that some students are better than then peer* 

o •'* 
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Competition has its merits, but you must try to give all stu- 
dents an equal chance to win. Skill based games favor the 
smartest and the fastest students, thus producing the same 
losers regularly, Matching opponents by ability or using" 
games of Jtanse i.e., cards, dice can helpyou inininn/e 
the problem. 

In uidet to avoid {he ^winner" oi "loser*' designa* 
lions, you might consider using games in which the student 
competes against a standard as in golf oi works toward a 
piedeternuned goal as m code breaking, In these games, 
pci filial unpuncincnt oi attainment of the goal is the 
measuic of sucvov Noncompetitive amities such as build 
»ng models {with tmkeitoys, foi example) ui having group 
gues^mg games ate recommended foi students who are tin 
able to compete well and Cut students who h> nature are 
unable to accept deleat, 

A tilth consideiation in selecting a game is the 
maturity ol the students. Kindergarten and e.tilv eleruen 
Lit >' student?, need to participate 01 soim %\.ty aJ all times. 
As students mature, llic> leant to patiently wnt then 
tuinv Ilowevet, a ^ime that has all pailuipanls active by 
making a pla> or leading to another 's pi a\ maximizes the 
praUice that games should give. 

Hie linal characteristic to dieik when selecting a 
j&mc is teedback, Mathematics games that cinphaM/e skills 
and applications necessitate tegular, immediate feedback to 
assiue that students are practicing correct responses. The 
teacher and an answer key are the nuM dependable leetl- 
back sources Un young students However, having the par 
iiupanb check each other \ play* ami responses (especially 
if they can ptofit by ,.akhnu! an en. a) provides teedhavk 
while mcieismg participation and motivation. 

The value *d games, however carCluUv selected* 
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depends on how well >uu use them. The necessary material* 
must he prepared in advance. Directions, whether oral or 
written, must be clear to the students. If proper rule 
lollowing is critical, then. you might have to give example* 
before play start*, and you must regularly check the stu- 
dent's progress. Follow-up activities are impoitant to focus 
on ihe strategies, results, and learning brought about by the 



game. Finally, you need to use the students reavtions and 
learning to evaluate the game. 

Sc\eral commercial games can be u>ed in the mathe 
malic* classroom. However, homemade games or (hose 
found in educational publications seivc equal!) well. The 
main purpose here is to entourage >ou to effectively select 
and use games io supplement >our mathematics teaching. 
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GAMES AND ACTIVITIES WITH NUMBER CUBES 



by Donald L. Zalewski 

Number cubes (or dice) are inexpensive additions 
to the mathematics classroom. This series of dice 
games was designed* for Kindergarten- through 
eigtith-grtrde-level students. 



-HlTer Up" 

Equipment: One die* a supply at dry beans, corn kernel, 01 
other markers a number line made of squares with num- 
bers from I to 25 (or further) fur each participant (Figure 
.1). 
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2 


3 




25 



Figure t ^ 

Pfayen: Any number, but two to four playing together 
works best, No one si*s too lung waiting for his/her turn 
Grades K4* 

Skills 1 Concrete one-to-one correspondence 
2 Pattern recognition. 
3, Counting whole numbers from 1 to 6 
4 Concept of addition 

Directions 1 Dcfenrne who should shake first You can 
do xhh having each person roll the die, 
the high ^orer goes first. Then rotate turns 
clockwise, * 
2 The first shaker rolls the die* luoks at the 
surtaie lacing Upward, *md then fakes that 
man) beans (markers) and distributes them 

n«<c %Kf vivii pint twiitnv iivtiftvi r *tttifi»ijR at 

i When *he/hc is through* she/he prists the 
die Jo the next player (to the lei* > 
* Players fake turns shaking and tilling their 
number lines until someone fsnshes filling 
M the numbers At ihis age. the exact num* 
her to finish filling the line need no* be 
shaken, but this rule cm he added lafc* 



i.c M if a player has 2i numbers filled on a 
25-pcint line and shakes a 5, she/he is per- 
mitted to use 4 of the 5 to finish the fill. 
Later she/he would need to shajk^ 4 or le»* 
to be able to continue filling; she/he cannot 
use a number that is too large and must pass 
the die. 

4. \Vhen *umcvne finiihe* fiihiig his oi lur 
number line, the game ends, although play 
can continue until everyone fills. But then 
the first filler has nothing to do. The fust 
filler can be called a winner, "Chief Filler," 
or whatever designation >ou wish (if you feel 
one is necessary). The first filler can start 
next game. 

Variations: I. The length of the number line can be in- 
creased, 

2 After a plaver shakes, she/he must orally 
announce how many "dots' 4 she/he shook< 
Other players should correct him or htr if 
she/he is wrong. The player could even lose a 
turn if site/he announces (he wrong number 

J A die with numberf instead of dots can be 
used. 

4 The game tan be designed tor older stu* 
dents by using two different colored dice 
and designing one as positive and one as 
negative 

"Race" 

Equipment One die s 4 ^ai or »ihci mxk< * fur eaUh pla>er> a 
number line with numhci% 0 to 25 Un farther) 



torn. 



Two lo tour works best tirades i to ' 
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Skills: i. One-to-one correspondence. 

2. Counting whole numbers. 

3. Adding whole numbers with one addend of 
size 1 to 6. 

Directions: 1. All players put their cars (markers) at the 
start (zero) position. 

2. Determine who shakes first. 

3. The first player shakes the die and moves his 
or her car forward a number of spaces equal 

f to the number of dots on the top face of 

the die. Then Uic/he passes the die to the 
player to the left who repeats process of 
shaking, moving, and passing the die. 

4. Play continues until someone crosses the 
finish line. She/he is the "winner." However, 
play could continue to determine second 
place, third place, etc. 

Variations: 1. The length o*" the race is variable. You can 
have a "Des Moines 100" or an "Omaha 
500" if you wish. 
2. For longer races, two or three dice can be 
used. Then players move forward the num- 
ber equal to the sum of the dice. 
. 3, Excitement can be added by having the 
teacher or students make special rules. For 
example, if one player must move his or her 
car to a space already occupied by another 
player, there is a "collision " The result of a 
collision can be as follows: One or both 
players lose a turn; the player simply cannot 
move his or her car to the occupied spot and 
must lo^e a (urn; both players are "wiped 
out" and must leave the race; or any other 
variation you or the students decide or 
4, Alter a player throws the die, she/he an- 
nounces the number where she/he thinks 
she/he will end up-i.e., if she/he is on 18 
.and shakes a 4, she/he says, "18 plus (and) 
4 is 22/' if she/lie is wrong, she/he must go 
back to 18 and lose this turn. , 



"Bunco" or "Twenty*One" 

Equipment; Three dice, paper or a large supply of counteis 
kom, hejps^lnps.etcJ to keep *«core with. 

Mayers* Any number, hut two to km work* best Grades 
I 



Skills: 1 . Counting by I 's, 2's and*5's up to 2 1 . 
2. Adding to get sums up to 2 1 . 

General Directions: The game is played in six rounds. Each 
round consists of the players' shaking for a designated num- 
ber. In round one players start With 1 V, each player adds 
the results of each shaking- to his or her score until some- 
one gets a total of twenty-one. Then rouifd two begins in 
which people start shaking for 2's and continue until 
someone gets a total ot twenty-one. Then round three, 
round four, round five, and round six follow. 



Rules: 



1. In round one the first person shakes the dice, 
and counts the number of Ps showing. She/he 
get| one point for each I or five points for 
three of a kind other than Ps, and becomes an 
automatic winner of round one by shaking 
three Ps m once. This is called a "Bunco." 
(See Figure 2.) 
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is worth 5 unless you are shaking 
for fours. Then ii is a "Bunco" 
worih 21 poinis. 



Figure 



Z. If a player earns any points on the shake, she/he 
adds it to his or her total and then gets to shake 
all three dice again. The player continues to 
s<hake and add until no points are scored on a 
a shake, at which time she/he passes the dice 
to the next player. 

3. Round one is complete when someone reaches 
or exceeds a score of 21 on his or her turn. 
Then everyone starts with a score of zero again 
and round two begins. Then you score one 
point for each : :;ou shake. Three of a kind is 
still worth five except if you shake a "Bunco" 
of three 2V Rounds three, four, five, and six 
follow the same rules with the corresponding 
•number becoming the object worth points and 
determining a "Bunco." 

4. Play is complete after six rounds, which pro- 
duce six individual winners. The person who 
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wins the most rounds can be declared the over- 
all champion. 

"Boardwalk" 

Equipment: Two dice, markers, and a game board for 
each player. The board will vary, depending on* which arith- 
metic operations are used. See Figure 3. 
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Boaid I is tor addition only. Board 2 is for addition and 
subtraction, Board 3 is for all four operations. 

« \ 

Players: Any number, but two or three works best. The 
grade level depends on which board or skills are used. 

Skills: I. Adding, subtracting, multiplying, and dividing 
two numbers from 1 to 6. 

2. Some decision making. 

3. Intuitive probability. 

General Directions: The purpose of the game is foi each 
person to attempt to be the first to fill his or her 
board. 



Rules for Board I: 

1. The first player shakes the two dice, orally adds 
the two numbers, ari^ then places a marker on 
the sum on his or h£tU)oard. Then the next 
player shakes and does likewise. 

2. If a player shakes a sum that already has a 
marker on it, she/he cannot: make a play and 
simply passes the diqe to the next player. 

3. The first person to cover all of his or her num- 
bers wins. (You can continue to play for 
second, third, etc.) j * 

Rules for Board 2: \^ I 

Rules are the same as\for Board 1 except that the 
player has a choice of adding p,r subtracting (smaller from 
larger) the two numbers she/he shook. Hitaever, the players 
should begin to realize thar iF they shake two 6's, then it 
would be better to cover the-sum of 1 2 than the difference 
of zero on the board (if 12 isn't already covered) because 
there is only one way to get a sum of12 and six ways to get 
a difference of zero. 

You could penfrit a player to cover both the sum 
and the difference on each shake. ^ 

Rule^foiA^oard 3: 

Rule^Nqs the same as for Boards 1 and 2 except 
that ;i player can add, subtract, multiply, and divide (dis- 
regarding those quotients that produce remainders or frac- 
tions) the two numbers she/he shakes. 

Again, you can let the player cover only one num- 
ber (a sum, difference, producer quotient) on each turn,, 
or you can let him or her cover all four answers if 
possible. I 

Variations: 1. 'f a player announces an incorrect sum (dif- 
ference, product, or quotient) and another 
player catches the error, the player who 
made the mistake loses a turn or the player 
who catches the .error gets to cover the num- 
ber on his or her board instead. 

2. Instead of playing against eaeji other on 
separate boards, two players can work to- 
gether on a single board against another team 
on another board. 

3. One player can try to cover a board in as 
few shakes as possible, trying to establish a 
world record. It would be wise tQ have the 
student keep a record of all of Ins or her 
shakes to verify the results— i.e., first shake: 
2, 6, second shake: 1,4, etc. 
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MONEY, MONEY, MONEY! 



by Kathy Reed 

Money is a subject of interest to students and an 
important mathematics topic in the early grades. 
The author, a teacher at Sweetbriar Elementary 
School, Troutdale, Oregon, has put together a total 
theme unit to teach money skills. 



Money! Everybody likes money! It is a favorite 
subject K y youngsters, too. It "lends" itself to activities, 
centers* games. A learning sequence for money, 
activities for identifying coins, counting in multiples, 
counting rnoney, drill for money skills, applying money 
skills, and games involving money are presented by the 
author in this article. 

There are several things you can do to prepare your 
class and classroom for games and other activities (for 
any subject). The following section provides some helpful 
organizing hints. 



dent to record what he/she did on a given (lay and the 
teache r to comment. 




PREPARING FOR ACTIVITIES 

I. Tliemes. Students enjoy developing themes for 
units. For money , the thenld^reated by the author's *stu 
dents is the Pooh characters. Things in the unit are grouped 
by skills (Poch's Store, Eey ore's Restaurant, Kangas drill, 
etc.). 




2. Folders: Each student has a folder for a unit. It 
can be made with 12*^ 18" construction paper folded in 
half to be 12" X 9*\ A pocket is possible by using larger 
paper (fold the pocket up before folding the paper in half). 
The students keep their task card record papers and work- 
sheets in the folder. A chart on the front allows the stu- 
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3. Task Card Record Paper: In the primary grades it 
is helpful to provide a record form for the students. This 
form will have the same theme symbol as the cards (Pooh, 
Leyore, etc.). If there are varying levels of difficulty 
(A, B, C) fui the cards, this level will be indicated. The 
iecuid papei ptoviJes numbcied blank* fui the student to 
record his/hei answers. Such a record form would help 
older stuJents in recording their answers if they are not 
familiar with task cards and centers. 




4. foiled, i&idents need to know what activity they 
are to do on a given day. Fur the author, the "whe^l" docs 
this. Fui learning 'Venters" oi "station*," students are 
gtoupe 4 and each gioup has a coloi. The folders the stu- 
dents use are colored. The "wheel" has a laige outer click 
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and a small inner circle. The small circle is divided; each 
division represents a group and is colored accordingly. The 
large circle is divided; each division represents a "center" or 
activity and has the theme symbol for that activity. Each 
day the teacher rotates the inner wheel. In this way* stu- 
dents rotate through the centers, and they know what task 
they are to do each day. 




COLORED WHEEL 



CftffER WHEEL 



5. Groups: The groups can be farmed in several wa>> 
a/ Four students Plow " I "high" 2 "average " 
b. Three students: i of each "level " or all tlwe 
about the same skill level. 
Two students. 



It helps to keep stmilarHkilMevel student* together ftko 
the student's level will determine what faults andm 
activities and games he/she can do. Money i> such <* Uipu 
^Warning: It is a challenge to the teache? to find ntjfci&al 
easy enough for the *1ov,est*^chiId and ditficulf crtougji 
the*highcsrchi!d- 

lt is helpful to have low and high students tugsMfcc* 
wheji the Uwerunes are apt to encounter reading or math 
skills bey ond their present level white duinjg a larger, imyii* 
ingful task . ' 

6. Storage lki> helptul to keep the aiiniue* tui * 
unit togetHer m\me place The students then know *hu< 
the material w- arid where to put it a*ay It »s y lor the 
teavher tu Jhetk that c%eivthing *s psepjted and m pU*s 
for the day \ activities. 
* 7 Multiple Giptv* It iherV sfni| te J han one mp> *»i 
j game or drill activity > it helps U\nuke tMvh on* a dsi 
fefcni coloi so thit pieces and caufc^dtet^t get mixed «p 

h. Kf*fo PnncJures Studtw^necd ft* know th.. 
rak* and pn*edutes for fhv activities The feavhvr 
introduce ea^h activity in a da^s meeting hut only ^ 
troduce a few items in one^M<m Ittctul^tupiutffdure* 
thould hv explained, the activity should be derootohafed. 
and studenu should 'discus* potential pTohfcni- { 
nam can Jo this jvhv$?% a? *>nce* Whit thus?.* j»c r».«U 
IoM* Tll.%w should w pt*r j*4%* In h £c*im^4 u<< * 
particular ^kilh law! 
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Belunor The following arc a tew basic Aground 
rules'* for gamc^ 

a- Anyone may pay (you can't exclude vwnconc 

unless the game's limit has, «S:sn reached I 
b Games with due iunles* foaml must be played on 

the carpet or a p^ce of felt * 





^ TV mi^.t be ?«^ir>«cd ur.«.,-^ ^frcr *M*»ro 

d AM ph* VIS help 4coB *ap * 

c River v musi fce^p theo w^v* lw* 

f AM play cts Jtpiild be M»d th^jMtut Mid 




>0 /f / • \ft |o 4 1 v »*«"ib»*» i c m - ?ht t? « , fit.; K^lt 

„hwt^* I>,t, .J j . **^v»*k J v *»J P»a». i to* 

t^mriafii:' MtMjf»»«f» fT»«; tvi\hit jIta » Jju-a 



\ 
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muw tSse m*flihi?t o\ *,pace* >«u lolled) vountmp a***u**j 
the rc*om> and finding nmMrifc number m a pattern U0 ( 
20, 1 40, 50 t * < , K0) ace ail good ac uvme* 

Another pieiequmte to counting money i* to "cuunt 
dn 4 ' in multiple Istutt at SO 2nd count by 5Y, start at 75 
and tswit by 10 9 $) The student will also benefit /ram 
dialling the multiples as he/she count* C*25, 50 % * 'change 
* tc* 10%* "60, 70, SO" change 10 5*$* "85, 90 JS" etc) 



Counting Money 

Counting money 1* tun and exciting for *tudentCT&* 
author statu by having them vuum with one denomina- 
tion t**We have lots of nickels, How much money do we 
have^ v j At fir*U must s»tudem* simply count 5, 10* 15. 
20, 25 ^ * They often find they lose then place and muy, 
»>?af i over . Thu** ihey leain So make stacks of 10 permit** u* 
10 iiitkcte. Dime*, quaner** and halfsjullaf* a*e. u^uaUy 
slacks in Si 00 piles by the *tudent^ f| 1* usually best to . 
Mad with pennies, nicker, or dimes. Aitei each of the^e 
can be done atone, two of these varieties are mixed, 
finally all three denominations are used After penmen 
ntckel>, and dimes are mastered, the uthei com* a^e intro- 
duced, one af a time* The following are a few activities fur 
counting money. 

1 Guessing Gwnes The students should learn ways 
to make- St 00* $2 00, and so on Ifce auihorVcla&tt* 
enjoy playing guessing games "Ten of m make Si .00 
Wit* am t v * "You have seven of me, this t$ more than 
S! 00, but less ihm $2 00 Who am P" * y 

2 CMS AfMev important that student* 
uk auual meney (not play money )whde learning to count 
money The author** eta* keeps money to be counted m 
OwlH Money Bo\, Owl one uf the Pooh character* * biv 
pi ii, on ihc box. The amount in Owl's Money Bo\ 

>v It *tau> with pennic*. nicked and/or dime** if 
vwuiks up t** jH fh«: e*sn> jnd even dollar biKv The total 
amount will suit under Si 00 and wuik up to *etetal 
dotfa** Studcnt^^iuunt Owl\ money. When they have 
coSb&d it. they *how the teacher how they counted it, 
•hi<) he 4w <.heck* the result and dr*cus*£» the piuce^swith 
?he \fu»)enN 




* 

3 SFfoH an Amount Students, nsred pfacfic} in 
^'le^ung^Min* to ^h^w a ^pcufL amount (**Shuw me 37c } 
Student will piugie^ iwm showing thv amui»ni with any 
vu»m rftey ^=in; iu u$c u. «5tng tiv*. »^iru» the rnost 

t*uns no quarteri. and *jh 

Solitatre Drill Activities 

These are dn!l activities for com identification coin, 
equivalence, and counting money that can he done alone. 

I. Vw Ftt'Wf Box (desenbed^undet ^otn ldcntifiea* 
Uun) can be used by Mudenu on th it uwn- / 

Jlw &*;k &a (de^nbed >ndei vmih identitlw 
tion) can al^o he done aione «- 

3. Kangas Po%kei Qian Thn> ^ an exeK«str tuf coin 
cqmvafonvc. Eavh pv.«vkct (library vaid puuvruj ib given an 
anivmni tic. S<, 10« 4 20c, eu I. Three by five Huh caids 
have ihc ^imc amuuni^ yn them *n icv^iui different furm^ 
t dime* , 10c, S 10, a p^tuie of a dime \ taib >ide» anuthei 
«f a done^ heao^ >»de^ anuthej uf tw»^ tuvkcU. and su on). 




Th«* vaid^ art marked on she bavk tu nuuh 4 cud^ on die 
p>uUf- ¥ !ui se!i%of reefing A ^tudait raixti the vard^ and 
puti* them in the u-*rrea p^Vxi One pocke: in marked 
*"Kanga% Que^fionN '* A student pfj^cs *:a?d^ he.she 1* un- 
suw ah»»ut here fttmrifffg lr you make ^rveral Kangas 
P> vkct Chatty nukt; fhe vifds duteant v*d^fs n >j th./ ca^h 
chaffs tard^ cart be kept togethu* 

4. ht tun fi*z:k m a Box Tbu a Jitll t^t com 
equivalence and'ur w»«unting*1nctte> Students work tht^ 
puzzle by rnalchm^ the corns on the picture square t*> the 
lutaK m the box To make a puzzle, mi lws» pieces *J 
raihoad huard u* fif exactly m a box (a husiery box woik\ 
well) Divide the twu ptewi;s i»| laihtud board into squares 
>,hoa? 5«H win %quarc Glue one in* the bottom of the bu\ 
r>r< tin *ithtf piece, afkiurc the student will like 
Cut the picture into the tquaie* %ou n^irkeU On the back 
oj each picfUK square, ^tamp the values, write the am«tunt 
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%<€% the coricspojri4mg square m the box -be capful to keep 
the picture in the correct order. 

5. Match Box Drill This ts 30 exercise for counting 
muney. Take a decorative match box and cut railroad 
bujtrd strips to ft! in the box. On one side money is 
pictured (use the money stamps* 6rTtj7e back uf thecauL" 
wn!c the correct total for the coins pictured m the front 
TTie student must count the mojiey and check h*> or hei 
answer agam^t the answer on the back You can use dif- 
ferent c«I»*r> of" railroad board for the cards tu show level* 
ul difficulty , fhi^ will make the dnll suit more students 
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front 



back 



Other Dnll Activities. 

I HtaJi-Tath Match to'ift identification Students 
match di*<cs wnh ihe beads and tails mame or value can also 
he u^edl vii the cums ua them. This car. s» self-correcting 
by ending the hai.k* of the discs 




2 (M\ Mttnty Bjx (described under counting muft 
e> I Tins can be seller rev ting it Jthe studenu have actcs* 
u% j card with the correct tota* 

3 Magtf. $qnarc% Ummttng munev and pruhlen. 
living) A J*X 3 jiray k the ea^est magic square to yjhe 



T<* make one, ct-i nine small square* ,ind Ntdtnp the values 
needed lot a magte square un ea.h square (Ic through Vc 
will total 1 5c 4c-12c will total 24c, 2*t*-37<will total 99c, 
etc J. Siu< e yoi| can make several dilferem value totals ( 1 5c 
24c. ^c, eic). it will help tu mark the back ofeeaeh 
square vsith the total to be made. In this way , a student can 
be sure that his/her pieces are correct ten the magic square 
he/she is attempting* .ind anv misplaced square* can be re- 
lumed to the correct puzzle. To correctly work a magic 
square, nhe sturicntK^hOBhi arrange the sqiraTo Tutu a 3 X 3~ 
array so that the totaHs the same in all directions (row*, 
columns, and diagonals) 
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Applications* 

There are endless wjVs to applv money to "real" 
situations Mu%t are fun, relatival) eos»> to set up, and in 
expensive, The authoiV ;tudent* have i... favour applica- 
tion* which are explained in this section Oiher "rear 
situations are suggested 

L Pooh 9 } Store frwh owns the store in the author's 
classroom. If * a grocery stwre. To make one. first collect 
grocery items (open cans and boxes from the bottom to 
pieserve rresh appearance and the price) Check that 
each item tor your store has a price clearly marked on it 
and that identical items have the s^me pnee^ The^e grocery 
goods *hould be displayed ifi "departments M tardhuard 
boxes can be stacked, a bookcase can be used, or a special 
More** van be built Once yuu have a store, write task 
v*j<ds that ait at an appiopnate level fui yuur students 
t Wanting Make them much caster than you think i\ 
necessary overboiling ts a «.i*mnioft piubkra . Sample 
cards \ „ ' 
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GO TO P00H1S STORE B-i 
A. How much duo a can of applesauce co^t* 



B~ How many dimes must you give Pooh tu 
f\ A^ u y ^ ^ u * applesauce"* 





GO TO POOK'S STORE 



A, Whit is the most expensive mm in f he spice 
department"' . \ 

B How much div^ t?m item cost * 



C You have $2 00, H*»w much ch*n&s >him!d 
•>ou receive it you buy thi»most expensive 
item *n the Npicc department"* 



2. Eeyore's Restaurant Eeyure's Restaurant is a 
favorite with the author Students The restaurant provides 
great practice in reading a menu, categorizing foods { break- 
fait, beverage, dinner, ete.h identifying corns, totaling 
amounts, counting money, making change, and even tipping 
and manners, All yuu need for a restaurant are a few menus 
trom a local restaurant* some play money, and some task 
cards. Select a restaurant whose menu allows the pnees and 
menu skills you want for your students. Remember to keep 
task card s -a mple Sample task earth' 



EEYORE'S RESTAURANT 
What does Beverages mean? m 



A-3 




A* the store, students lean* to read prices and label* 
{brand product. m*.\ *emng>)< They learn to categorize 
grocery pr*~JtM\ .*u* department** They work on counting 
m<mc> f M Do \m hav»? enough nwney to huy eg^' Ho& 
roich extra do you have. 1 Him. much mure money da you 
needn't They \s*Mk with cam- ("What evins could yuu 
$w Pooh to pj> tor the itfikV What c*m* dnmfa Pooh 
give *»>u a* y*'tu change?**) Students can take inventmy, 
work on wholesale and iclai! companion*, and studv ma*k 

ovcihejj w*^t-. *>* J»M,ount\ to? Hulk busing, They 
«.i>mp«ic Hfand uam-- 1 * md »i/e\ tor ihc ben Huy tu *!ud> 
theancttu. tvMvm wuh fc*hrci\ item** 




EE YORE'S RESTAURANT 



Bo 



Pouh *anu pauit&o *w*ih honey I and a small 
jzUvi o! rmlk What would hi. total bill be* 



Ik has 




Do^ Pooh have enough n*ones 
for U^> brcakta*! ' „ 



I 



A ficU! i >p !** * restaurant *- a £y**d i.omJu^on to the 

Sm»t-4t apf cati^j^aK | Wile How alumi ,i «. «i ihig 
ir Jor *!ore, an kc * ream Jn«p, <>* a -tore' Ot yon can 
^■i nu«» tit* Atua! hu**ne*j vvitti a vfadent store* fjpcutn 
.mi inhet tonV-tju^jigpiutw*.^ 
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Problem Solving 



i. Show 



_c- Students use the coin stamps 



Aow different wa*s to make a given amount (such as 4Sc). 
A more advanced skit! is to determine how man* different' 
ways thexe are to make a value. 



SHOW 22* 



to show values which are also written on cards (25c, etc.) 
to be used in "calling." The game can be simplified by 
making columns. "C" Oc-19c), "0" (20c-39c), "I" (40c- 
69c), "N" (70c-Sl .00). The tall carus are lhen marked with 
die clue letters. The game is played like othei bingo games. 

2, Valuf Bingo (counting money). For Value Bingo, 
each card is divided into 25 squares. Each square has a value 
that can be made by a combination of three coin dice. Hie 
call is made by tolling the dice. 




Coins To Make . 



c: Students 

again show way* to make a given value (such as 22c) but 
using a specified number of coins (such as 4 coins-2 dimes 
and 2 peam<>; 5 coins I dime and 2 nickels and 2 pennies, 
or 7 coins cannot be done). In making such a worksheet, 
btf v ure u» include one* that can't be done. 




Games For Small Groups 

Some of the following games use coin dice. Com dice 
arc Mx^idid toam d:ee with pictures of each coin (penny. 
ni*kel« dim?, quarter, and half-dollar) and duplicates of one 
of them. The dice can be covered with clear Con-Tact paper 
tu protect and secure the pictures. 

1. G*m Bmgo (counting monev): For Coin Bingo, 
cadi card is divided into If* squaie*. Coin stamp* are uved 
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3. Dice Game: The object of this game is to earn the 
must points by identifying the total value of a roll of three 
coin dice, A player earns one point if he/she correctly gives 
the total of his/her roll, An opponent earns two points if 
he/she discovers a player's ,er r or and gives the correct 
value: Pla> rotates. The first player to reach 12 points, or 
the person with the most points when lime is called, is the 
winner. 




4. TiC'Tac-Toe This game is played with two coin 
dice and \ne ttc-tac-toc board (with amounts that can be 
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made with the two dice written in the bquares). The game is 
taster if* two aniounb are given on each square, however, 
once the square is covered, it can't be used again. Each 
player needs nurkcrs (different colors). A player rolls the 
two dice ana gives the total. If he/she is correct, he/she 
covers the value on the board. If die value isn't on the 
board, it the value*hus already been covered, or if the player 
declares the wrong total, the player loses that turn. Play 
alternates u ntil someone makes a tic-tac-toe or until a 
"cat's" gairie'is called. 

5. Cards: Use the coin stamps. Make a series of 
books-four cards with the same value (in different forms). 
You will need 10-13 books to make a deck. Now, with this 
deck you can play several games. Here are a few suggestiQns: 
a* "Authors" Style: Deal six cards to each player. 
Player A asks for a value he/she_has ("Do you have 
50<t?"). Other players must give Player A the value 
he/she asked for. If Player A receives the value he/she 
wanted, he/she a:>ks again. If no one has the value, the 
player draws a curd and this end* the turn. The object 
is to make bouk* of tour cards* with -the same value. 
The winner is the person with the most book* -when 
one player is out of cards. 

b. "War" Style: Deal aU the cards. Each play- 
er places his/her cards in a stack. Each player turns 

^ over a card. The person with the highest value takes 
all the "up" cards. In ^ase of a tie for highest value, 
there is a war. For this, the players involved place 
two cards face down and then turn one card face up. 
The person with the highest value on the new "up" 
card wins the round. Play continues until someone is 
out of csrds. The winner is the player with the most 
cards. 

c. Rummy: Deal seven cards. Tins game is played 
like Rummy. Books are made wif 1 ' three or more 
cards of the same value, or three or more cards that 
total either 75$ or SI. 00. Players alternate turns. 
They may pick up the top card from either the dis- 
card pile or the draw pile. A player ends his/her turn 
by discarding one card. The winner is the first person 
to use ali his/her cards in books. 

. Games for Large Groups 



1. Bmgo. Lithcr Com or Value Bingo (described in 
small group games-) may be olayed by a large group. You'll 
need enough bingo boards so that every ont has a boaul and 
markers to cover the called values* 

2. Table Dice Game (counting money). For this 
game, each team (table uf 3-4 student*) needs three coin 



dice. At the same time,eaJi team rolls their dice and deter 
mines the total value. Rotating around the room, one per 
son from each team gives his/her team's roll and total ("We 
rolled one quarter, one half-dollar, and one dime* the 
total tb 85c.")- After each team has declared its totals, two 
points are^awarded to the team with the highest total and 
two point* are awaided to the team with the lowest total 




If there is a tie, each team involved earns the points (they 
don't play it off or ^hare the points). Play continues as long 
as time permits. Time can be saved by having each team 
write and display f" total on an individual chalkboard 
(this eliminates the declaring time). 

3. How Many Ways Can We Make J_ <t (problem 

Mjlvin^ and counting money). For this activity it helps to 
have coins and/or overhead coin pictures. The object is to 
determine all the coin combinations to make a given value 
(such as 45$) Students take turns suggesting and/or show- 
ing a way to make the given value. Encourage students to 
look for patterns or strategies (such as starting with all 
pe.mies and working U{4-Jj_can be a game with each team 
giving combinations. A correct combination is 1 point, a 
repeat is 0, and an incorrect combination is -I point. A 
team earns 2 points if they correctly say that there are no 
more combinations. ' 

4. 20 Questions (problem solving and counting :non 
ey ). This activity is a favorite one in the author's classroom. 
You will need a supply of coins. The object is to determine 
the exact coins and the total value of the coins (I -10 corns) 
that the leader is holding. The leader secretly selects 1 to/10 
coins. He/she announces how many coins he/she is holding. 
The players ask questions that the leader can answer with 
yes or no ( 4i Do you have two or more pennies? Do any of 
your coins have a value greater than 25c? Do you have 
either 0 or 1 nickels?"). Questioning continues until some- 
one can guess the total value. That person becomes thenew 

leader. 

The 20 Questions activity can be simplified by writing 
the, coins on the board as they are determined (write "two 
pennies" when a questioner ha* determined this informa- 
tion). It cai. also be simplified by showing the coins as they 




77 



are determined. When a is found Out ihcic arc two pennies. 
Ore leader places the two pennies on (he floor, a (able, 01 
an overhead. 20 Question* becomes more challenging b> 
keeping a tall> of the questions. If the value isn't detet* 
mined within 20 questions, the leader selects, new coins 
and the game starts over. 

- CONCLUSION 



Money is an enjoyable unit for students. It is a good 
topic tor introducing your class to activities and games. You 



van nuke these K»i a minimum Hiutiuul investment and use 
readily available materials. It takes ume lu develop the 
material, but if >ou laminate it or pioteu it with clear 
Con Tawt paper, your games and task wards will last several 
year*. Cum stamps (there aie a heads and a tails sel) ate 
available through various commercial outlets. These stamps 
are worth their cost; you'll find yourself using them over 
arid over again. Vour students will also enjoy using the com 

sta mgy ______ * — 

As you develop and/or expand your money unit, 
youll filtd uie aitiwtv inspires anodic*. Good luck and 
have fun! \ 
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SOME METRIC GAMES AND ACTIVITIES 

by Nancy Euro and Curtiss Wall 

These metric games are great for elementary and 
junior high students, They have been tested and re* 
fined in a fourth grade chstroaw Sancy Bare is 
with the Newport News Public SchuaK Cttrtm 
Wall with Old Dominion University 



"Make a Meter" (converts within the metric system) 

Materials: A gameboard fojr each player conaMirtg of a 
4X5 array ot square (Figure I K a set of cards (in a sift 
that will fit in the squares on the 4 X 5 array) far each 
player with dee following written on them # 



200 mm 
*H» mm 
50 cm 
;<0em 
* fcdm 



300 mm 
30 cm 

700 mm 
Kdm 
40.em 



80 cm 
7 dm 
4 dm 
100 mm 
500 mm 



I dm 
<>dm 
oOG mm 
<»0cm 
5 dm 



Procedure* fjfeli student take* a set ot card* and atrmgsN 
them face up on hi* mi her bo>d Flayer* then exchange 
boards Each player in tarn moves one card horizontally 
mttus*b * **r d*agona!I> ot$e **paee so that card* in adjoining 
squares toiai one meter The ph>er then removes ttte -urds 
totaling «me meter ir«»m the gameboard. Each player makes 
ufliy one move par turn, regardless ot whether he or she can 
remove card* ftom the bawd Cards cannot be placed on 



ixcupicd square TTie fet pta>ei to teroove all of Imor 
her cards from the gameboard ts the winner 

In the ctent that, on the fir\t ?urt»« a flayer cannot 
make a meter, he or die may interchange anv two cards on 
the board as his or her turn 

Tins game may be adapted to nuss or capacity by 
changing the unit of mejaurenwnr to gam oi titer 

A wmrtar a&ftaty 'may be found in Madwmaitci 
tjibimwries /i" ActMties and Game* far ttementan 
Sthtpth, FRIC Intormtmori AnatyM* Cental Un Science 
Mathematics* and fcmironmen'J bl«cai*oii, p *U f 

-Metric Barnyard" tmea&sres to th* aearest centimeter) 

iVatensh One dw l^ted M*> a d'lfcwAi toU^J dnp foi 
toll pki>cr uuh 4s deputed Sfck*. * Kjmehoaid as 
primed m hgwe Z. p.*P*' fa*fcfl*«v ^*P> tapboafd 
*s cm. lOuu. l*ui»,20un, ^4 3U*.m ton^wttha 
ttuk* punched 4? va^h emlK* de^riKd Mow 

Lumbu taid* l\cvcn u* Cs<J>l ItKm. 1 i JChrn, 

25 cm, 30 on 



Lumber 

Utgjto 3a«c«r board^ 
Twelve 2*<m "boards 4 
Sixteen 2Ctertt *'bo3rds" 
hKtecn t5-cm btiards" 
Eighteen "bonuls" 
Sixteen <Rm ''board*" 



Figure t 



Chance Card* 

(Two of each) y 
You g*;t a loin ttont the h*r.k fUk «r* v%Mw*nb*:i 
card. 

You R«t a M< *s?fu* »J P^k o(ic tenth:* c^rd 




***** 



if.*?** 




*;4**1 

t&t^^ * *t Otc h?**!*- 1 ^ j<m P*ck «^**3*<mK* 
itv <** ^ j* I* i 

V>y itd.d * i* T |r»v* via* 
lit*;? V**- 5 ** I 

f$ i pUv* * <«<f < «m j- *p%£ m# .d Ittwhrf. fe» »t» 
v t few**? . <*4 ^t?*Ji fAr. 4 ^fc>*«JTMi jpp" 

<n 4 VrVC % <**^rnj fix 

„>*vfi*; f -. is > p?4K* I > M iruffrnlfftv'A' h fc * i*< 

J t \il p\^* ±4*4 sio*ri *bf f f »»^ 

"fhsf^i'iM ^Cit£«*r-^ v t^ST 'P'yS '**t3*****ft4s> 



w itastf the RahhU 4 * (ntc^ar» t« the nwrcsl ^niimwiv*ri 

$&(ewh IjgftiMfJ. iMtii^ *;ci»fifin^v< u«k< , tokats lot 
eawh'pfav*^>h«ri?l mi >nvfjU A l4#p** »*mtuytJi ?*h^ui t^biMti!. 
gtei^* pencil 

fimtdw? Bray* 4 i^wc m*u«>v UMti^r v^twous hnc ^gin^fi) 
(cngth^ 4> pMurcd tn Figure ^ M^kc K^fds a** mdjtutcd 

4 Piceim^a 

ID Gt* splits.* Hu ihc f fciiinxi^ tutitci) 

The ftM ro f**j<h I<m«»h rtu* wirmv* 




r 



KO 




Figure 4 

lempcritwt r*t h%>iUn% ttutet 
WD*C 

7* km ft 
Mil 



Of 

M>sl^eigti»)€i| j sink 
ol butter 
100 grants 

ITitcknevv ot a Jiff **f 
bread 

1 cm 

Height 0i i 

2 mctet* 

VWm tempeK<n *i 

itfr 

Tlw*m*««rf ad-roe 
I mm 

WetgM mi *It*\ Am*.**.? 



59 kg 

.V„* t lite, giro* rn >* K ptjvdi '* u*c*fitnKi»« b> 

v 'K^ii gsssg* " iu^i ^pfiinjtfttK asm* ftf moMf*} 
f!nv? « <r^ '**ttt Mt< H^*tt»? w 9 *<m 
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V#«*4p 

ft**??*? *fm;*-.»* 



t*4jf* 



metei 




Jttet 


gum 


■ 

| gum 


Ittei 


motet 


^— 


| ittetCf 


gram 


h i 

hf«f 


meter 

l 


i hfet 

! 


WUMei 

1 


1 
1 


! 

t — 



PjcjLtge of ^agjr 
Liquid medicine 
Liquid detergent 



figure S 

Length ot r*wm 
Widtt* ol i^m 



GiU\ weight 
Steak 



fraetdure lUd* pb>u is given a garoehiurd Shuttle the 
catch *i*d la> ftetn late dinv« fc4»h student in turn dtaw* 
the top card ^iid covets the appfapriutc tmtt u! roe^we on 
r.i^ or her board with a dnp The ti^t student to get tour m 
i tuWft votuiftn. ot diagonal is the winner, 

Another ^ppioaeh to this vkiil may he found in 
fun ansi'iiamvs ntth Memc%> PtenttccJbK -Leitmng S> v 
fetn*i In'. ^p 5^ * 

* 4 Be%r/c ,y (meastttes to the nearest centimeter) 
Matemk A g^mebturd pictuted in Figate 6, & niaiker 
l»*r e^h pUyei. cwitds ^*ih v pictu.en yi figure to fee* 
meo^uted : 



nr 




1 
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jfogedure. The i&jihci shuuld begin by making a *et ut 
ca*«s tu«m maga/ane pictuie* vt picture* from M wuik 
huokv T*> Uant> which dimension i* U» be estimated, the 
teacher should matk a line* on the card indicating t>c d:* 
tanu? to be estimated. Each player puts his or het markc 
at ihc buttom of the gamebuard Players in turn pick a card 



»»id estimate the length ut die figure in centimeters. The 
number of centimeter they aie away hum thjr actual 
length ut die figuic (he numbci uf ^pawe^, that they must 
advance t iwaid the witch, rhcttinnci i>-thc student who 
manager k» May away hum tlK witch tui the longest 
time. 
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CONCENTRATION IN THE CLASSROOM 

by Robert McGirity, Jane Swafford, and John Van Beynen 

The game "Concentration" is familiar to most stu- 
dents. Little class time needs to be spent on the 
rides of the game, and, therefore, more can be 
spent' on drill or reinforcement. This article sug- 
gests an inexpensive] yet effective way to make 
"Concentration" a whole class activity. The au- 
thors are all affdiated with Northern Michigan Uni- 
versity. 



Teachers are always on the lookout for motivational 
activities to supplement their nojmal^lassroom routine. 
In addition to the motivational wptfcf.H is morfrimportajit 
that the activity provide the students with some type of in- 
struction-Le., concfept formation, drill, reinforcement, 
remediation, etc. Orrf^such activity that fits these require- 
ments is the game o'f v -Gorfcentratiqn " Most students arc 
familiar with this: gaote^so the amount of explanation 
needed is minimal. fh* fyay students normally play the 
game is to use an ordinary; deck of playing cards with the 
cards spread out faco tfo\virip front of them. The number 
of players can vary from 2 tOs6. The first person chooses 
two cards and turns them face up; if the two cards match 
(both Kings, both 7's, etc.). then the peicon keeps thafpair 
of cards. If the cards do not match, th'eh^the*ca>ds arc re- 
turned face down to thqir original po$tiotf: Tlie^econd 
pcrSon then chooses two cards and turns thenrfacc up, and 
the play proceeds until all of the cards have been matched.^ 
The play.er with the most pairs of cards islhe winner. 

You can alter the rpme of "Concentration" to fit 
your needs. First, make * set of cards from tagboard or a 
similar material. If you want your students to play at their 
desks, nrake the cards about the size of ordinary playing 
catds. If you want the game to be a whole-class activity 
(one side of the room against the other), use two sets of 
cards about 10. cm X 15 cm(4 ,% -X. ndcx cards work 
well). Prepare one set of cards as the r> /g"fcek. Number 
"the second set of cards 1 through /z, where/: is the numbu 
of eardsin tlie playing deck, Shufflc'th* playing deck and 
then clip a playing card upside down to the back of each 
numbered card. Tape the cards to the chalkboard as shown 
in Figure I. If th^ cards are taped as shown, then all you 
need to do is raise th.e cards up as the numbers are called 
out. Remember to clip the playing card.upside down so that 
when the number card is raised, the hidden playing card 



will b^ seen in an upright position. When two cards match, 
they can be removed-from tha board and put in the pile of 
the appropriate team. / " - *" 



■fr y c> 



-B- 

! 



-e- 

2 



-B- 



JEL 



-a- 

5 

_J2L_ 



-B- 

6 
_iSL 



-B- 

7 
JaL 



-B- 

10 



-B- 



JSL 



-S- 



J3L 



-B- 



n 
J5L 



Figurc I 

The number of cards needed will W, depending on 
what version of "Concentration" you use, usually between 
12 and 36 cards is sutticiqit. Once the numbered <ards have 
been made, you can invent many different games for your 
classroom. TheS>iii^ng include some ot the many varia- 
tions we have seen: 

1 . To make an addition game, on one card write two 
addends such as 2f + 3, and on the match card 
write the sum 5. Ipor multiplication, on one card 
write two factors fuch as-2 X-3, andj;n Outmatch 
card the product p. Similarly, cards can be made 
for subtraction aiul division facts. 

2. For number recognitors on one card writhe 
numeral 6, and on the match card use 6 dots op 
the word six. . 



3. On one card write the name of a geometric figure, 
and on the match card draw the geometric figure. 

4. On one card write a fraction, and on the match 
card write an equivalent fraction, an equivalent 
decimal, or an equivalent percentage, or draw a 
picture of the original fraction. 

5. On one card write a missing addend sentence such 
as3+C]-8, and on the match card write the 
missing addend. Or write a missing factor sentence 
such asQX 7 - 56, and on the match card write 
the missing^factor. 



On one card wnte an indicate mjujic foot nuchas* 
49, and on the match card the rout 7, ut use a 
perfect square like 25, and on the match card 5-. 
On one card write one half of on even number 
buch as tt X 42, «/> X 80, »i X 16, etc, and on the 
match card write the answer. Odd number* can 
also be used. 

On one card write a pietiiw unit sudi as 1,000 
metres, and on the mauh v«ud wnte an equivalent 
like 1 kilometre, or use English unit^ and their 
equivalents. 



O J 
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GAMES AND ACTIVITIES WITH CARDS 



by Donald L Zatewsid 

77m \trm v>/ cwd games* designed far tumu* and 
senior high level undent*, use* ugtdur ptatm 
cards Variations are pnmded ]0r «k* g<&u t** 
keep even the strongest math students dtutkngtd 



The fiitf thtec "War gww% un pbwd »tth j« 
utdinaa deck t** pUymg caids. eadi vsrd taking ^thc* 
elites Ac** I, Deuce" 2>Tcey»? J* II, Q* 12 
K * I J Tfce ebjeu of esdh game r, to *»pfutc ita aJbe* 
p?a>er>* caids by phywg a uttd of ji tombiiuiiot* ul 
ihat has a larger v^ue than th^sei*! tbc wppi^enK 

* All th*ee gime* proceed hM i* iuut pk>cr* 

aWKn*$i inivitf iai* pUv 4 



Directum* 1 IV^l «bc «fedc dtfiA I" ib»- pN>*« 
fc'^b pl*W itt«fcc< t f*^C J'iAal-Ai»>i 

UvC'tp 

•h' h»«tt»««> 5i-v ttl pit- Ib»U* 4 ' 
,n4 tnwl^4 tjf*l tiv»' up JK r-' *« t<ht 



/ 



K.^i- b^*»? Kr** pl^tij 

* - si *t«b f*K *>' l »^ ? v »/'* 



: , . V ( f ** » 



„k> 4-' * ■ »1 ft 1 * ^ * * *' « • i " ^- 1 v - X 't * 

MM i. ijM»»*V lt $ ' * Of * »i ! ' 1 'i'^- 

f*,-»<» . h**o uf Hi* «."*t*i » o 

tit.- }mh t 'it** »n _ »•-*» - ^' ? > K« 

f if., roof . a . Hi; 1 ■ _C 

« 

'i **lH|l « '*'f* 

, II. >v t 
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h4 



.•f»? ,- -r fc *f J *M iVi*' "'J 1^ 

f%*>f* **«\i*r* pittiht* 
j^f ***** unl* 

T** f*jh«« ***** VKe biRM t^i^sa* 

**m&rJkfv *he i4«*«ifcrt> ul « T 6*4*4 til. 
t* ^*!>:*« >A a Qyetn i i 2MUtf * 10 

% 1 * * I t tiuaUtaiQt 121-10* 

f * ?, M *^i f 4 *wi wj?*u*£ J 2 * 2 1 1 
* ffcw**: **** fc- mr ^fr^rfc* ii»j^gtiti* 

i*i*v** •\*pitfic« **** 

*.<v\I <sP"v*: *-4 ^ ,1 nf ) ? * If : 
i*«yr.i t-t »i. " * 



Jy* *K- ^/J ».jmJ » Hv;v« 



2 i 


i sum 






m 


IK 






4 

t- 



*>f the iJgrtja ^ 
%nth i he < fe f wf The h$mz K#m 
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Variation* \ -Use the fed cards to represent negative 
values. titen a red 5 and an algebra card 
# * 3** would produce a score of 2 ( 5) * 3 

or 43. But *'3 • It*" would produce ascor^ 
of3*2f 5)oil3, ' 

2, In case of ue$, tor high. <he first person to 
announce his or her score correctly gets the 1 
face-up cards. * 

3, If the person with the high score announces 
his or her score incorrectly, the first person 

*^ to correct the error gets to take the face-up 
s * cards. 
Extra Nott-Vamtions on M&trkft; Some of the "War" 
pmt> ^an develop higher level skills of working with 
fractions and decimals by making separate decks of fraction 
cards and decimal cards Vou could even make percentage ^ 
cards (See sample cards ) Eschtfo* :ean h* used separately 
as the games are played, or you can mix any combination 
of the decks, Thus; in "Numer©,* players could e«4 up 
comparing 3/4 to 3*" to OJ to decide *vhidi person had 
she highest value, 



"Equals" 



fur two to four players 

Skills Combining whole numbe 
turns 



% through the* basic optft a- 



Goal, To combine the vattie of your cards by adding, sut^ 
.trading, multiplying, dividing, or any combination thej^ol 
to produce a given value 

Materials: A regular deck nl card> (with die lace cards 
removed U-yuu wish to keep .alucs smalt \ 

' Directum- I taeh plaver u dealt font ean!s and then one 
vird horn the dSckts put face up in the 
middle 

2, Each flfcyer mmpTft** find a combination 
u| all <j^tvrffnec fuur vaidsjo match the, 
vaiue in the nnddle. I*ui example* it a playc* 
ha^ 2, K h and l K and die caj^ turned up 
m ihe middle is a 50, the player could #et 
III h> ot?. |2 X If a 5 came up in the 

* rtMddlc. the piayei could nuke ** with I** * ?) 

^2-3 

* Hie l»H,r pc^or*Jv ruUh the laee*up <ards 
value n,m.«r explain *<ow he'she tt'»i the value 

* I? n»r?tM„ if c pe<Mifi gels to take h^*« hei 



four cards and the lace up card and put 
ihem in a "winning*** pile> Then the player 
lakes four new cards from the dedk and tuins 
up a new card in the middle. Hay continues 
as before, ** 

^rou may challenge another iila^i s combi- 
nation* If £ou are correct, you gk the other 
player's four cards for your *%wrimngs M pde, 
It you are wrong, you must give, him or her 
your four cards for his or her ."'winnings" 



pile*' 

5 It no one can make a eomlmatien to equal 
lite center card, a wrsw center card is aimed 
up # , 

6. Tlte game ends when there are not enough 
eardsJefj in the deck to give a player a new 
hand and a^ face-up card (in other words; 
there have to be at least five cards) Hie 
wihner is the player with the most cards m 
his or her "winnmgs" pile, 

* 

Variation* I . Vou might have each player Uae only three 
* cards, or you could use more than four * 
curds, But six or seven cards makes the game 
too dragged out and discourages using mutu- 
plication yand division, (Calculator* would 
help though ) 



For two players 

Skills; Mental addition of mtegcts Strategy 

Goat: To make a *um as do*e to (or equal to) 50 as 
possible so v ihai >oui opponent cannot ^play without 
making the sum more than 50 ^ — — k , 

Materials: A deck of flaying catdv (You can remove face S 
cards i! you wish otherwise , J ~ II « 0 ' 1 2, K * 1 3. J 

ihrecitons. t The dealer gives ead* plaver three cards. 

2, The nondeaHng player starts by laying dowp 
a caid lace up, announcing Us value, and 
taking ♦* card from the deck- The dealer 
play* a card, announces the sum of the two 
raids, and draws a new card. Then the non* 
dealer !av> downy another card> announces 
ihe nuiu ot the ihiec vatds, and dtaw* a new 
j ta?d PUy kontniuw ^tntil one pluyet an- 

ttouuee* a sum thaii «*i equal to 50 and 
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the other phyct cannot add on jnuther card 
\sit hutit /nuking the sum exceed 5u< The last 
person io make a pla> takes all the face-up 
. *reb and put* them in his or her "winnings** 
pile. The other person starts a new round 

3. The game ends when the players runout of 
cards, The las* persojt to play a catgd gets the 
last f ace*up pile 

4, The winner is ihe player with the most wards 
m his or her "winnings** pile. 

Variations; \ Mure strategy can he applied if more cards 
are dealt to each player. 

2 Lei the red cards have negative values. 

3 Bay up to 75 or tGCL 

Sample flay: Opponent plays 10; announces **ten Dealer 
plays 9: announces "nineteen " Oppunem plays M); 
announces thirty/* Dealer plays 7;. announces "unity* 
se^en "Opponent plays 6; announces "fort', -three. 0 Dealer 
play* 4, announces "forty-seven ** Opponent plays 2, 
Announces "forty-nine ** The dealer only has 2, 8, and 8 
left m his or her hand, so she/he can*! play. The opponent 
take* ihe tards and pub them m his or her "warnings** 
pile The dealer starts a new round by putting out either the 
2 or one of the KY (Obviousjy , it would be better to keep 
the 2 for later I 



"Matchsum'* 

For two to five piayer> 

Skills' Mental addition at integers. Strategy 



God; Use a card tn your hand to eqjial she mm of two 
more cards on the board- 



Sfatmalr A deck ot playm? cards Let the red « ards hajw 
negative values " - 

JMncttom* 1^ The dealer gives each player four cards «md* 
also puts four cards face up on the table, 

* 2 The first player \m% to find twu ianis 

the table wh»*se uim is equal to one <m 
hn *ir her hand* U he/she can make a ma 
he/she lay* down the card, states ihe sjmt, 
md puts the three cards involved on a 
'"tfsnntngs" pile - / 

J It a player cannot makt? a match* he/shy dis- 
cards one card hy placing it face tip/with 
ths? other card^. on the table * 



# 

on 
m 

hu 



4 Qhiiou»ty, there wdl not al*a>\ he lour 
caids on the table. If no one can, find a 
match* and Minply diseaids, there ma> be 
mure than tour. It someone make* amaichf- 
'here ma> be less than lour. If there is one 
card or trio catd> on the table* a player 
cannot make a match and must discard one 
card. 

5 ^a) proceeds with each pmoA either mak* 
tng a match or discarding until they have no 
cardh left in their funds. Then four mote 
card4* are dealt to each player* but no addi- 
tional cards are put into the middle, A new 
person starts this second round by trying to 
make a match just a* in the itn»t round. 

fc, Pie game ends when al! the cards in the 
de^k have been used up, (On the last round 
of dealing* each player may not get four 
cards.) The winner is the person with the 
mosi cards in lus o» her "Winnings" pile 

Sample Pto}\ Pla>ei A nas Sil, ID, bS„ 2S fau?>yp <.ards 

are 8C» KC, 5H, 2D- Pla>^* A van make ♦* match win* oS 

t+6) equal to HC (+8) and 2D (2) Player A could also 

matwh 7D l*7| with 5H t-5) and 2D ( 2)* but he/she cannot, 

mak* both matches on one round 

Player B ha^ QS* 3H» if Facemp cards an; KC 

arid $R Although KC (+IJ) is equal to QS(-M 2 land 1C 

M L player B *: .nnot use two cards trom his or her hand 

to match one catd on the board Therefore, player B must 

di^aai one card iron* his or her hand. 

« 

Variation J, Let one card from a players hand match 
more than two cards For example, m the 
Sample PJay above, player A could use 6S 
l+6» to match KC <+U), SH t *l and 

; 2D iD 



"Integer 21" 

For two to six players 

Skills Mental addition ot integer Sfutegy 

Gml To be the player closest to 21 points ««f -21 points. 

Materials: A regular deck ef cards Let the red ca?d* have 
negative saltier Ace 'us I ot II M or -Hi 



threcmn* 



* Ihe dcalci p\c* one ^td Jovwn and *mt card 

lace tip foeach player. 
2> Fach player is gtviri the oppo««miy to taKc 

* ' 1 
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extra cards (face up) tl she/he does not think 
the sum is dose enough to 21 or 01 to beat 
all the other players lot all the players, can 
play to heat dealer?. However, a player 
can .take a maximum of lour extra cards. 
3> The winner is "he person dose>t to 21 or 
to -21 

Simple Pfay flayer A has KC, 3H (equal to +10) Tate* 
another card. 7S> Now has +17* Doesn't want more card* 

Player 8 ius <*D, HH (equal to -17). Does not take 
more cards They wmtld be tied as winners it no other play 
ci gets closer to 2! or *2I You can go over 2! of lower 
than -2Iri< . 3-' beats 17 ut you cm have anyone who 
goes heyoN those values go "bust " 

Vufiition 1 another number aUwh as *eru or 10 ^ 
tfcfc laiset number 

\ 

\ 

"Maximo-StKT 

Foi two to tofjf player ■> 

SHt7» Operation* with its 

Cfarf To mske the forest prts&ib!e value with y^ar cards 

Materials A devk ot ^rdv Let the red card .havtf negative 
viluev Paper to keep scwre on 

Dincttom; 1 fcach player v* dealt three cord*: 



2 The players then try k make the largest 
possible vj!ae with any combination of 
adding, subtracting, multiplying, or dividing. 
For example 

a oji, 7S, 2D would produce ( 6> X (+7> X 
(-2)* 84, 

b 6S, 7H, 2C could only produce (+6) X 
(+21 X ( 7) « 5, but 6 [2^7jJ makes 54 

c< 6D, 7H. 2H would produce f*6 + *2) 
(*7) ~ So 

3 bach player explains and records his or her 
bcore tor the round, theo is dealt three new 
cards, <01d cards aie discarded) 

4, You can challenge a person it you think she/ 
he did not compute correctly or did not 
find the maximum number of p»<nts. If you 
are nght. you get his or her points. If you 
are wrong, the person yon challenged gets 
yvur points. 

5, Alter each round, each player adds his or her 
Score to the previous total The discards are* 
reshuffled when the deck is u&d up» % 

6, The game ends when someone reaches a 
total of 500 or when a time limit t$ reached. 



Variations* 



Use a fraction or decinu- deck 
the more than three catds . 
Play "Minima** Try to make the least num- 
ber ot points. The fiat one to reach *500 is 
the turner- . \ 
Play to more or less than 500 
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PRIME FACTOR GAME 

by Marion T, Carr 

The following is an example of one oj the many 
card games used in the general mathematics clgsses 
in West High School, Mankato, Minnesota. "Stu- 
dents play games, cards, and engage in activities 
that make class fun, hence students want to come 
to class. " Tliis was originally written as part of an 
article for the Saskatchewan Math Teachers Soci- 
ety. Fall 1977, 



Cadi and games should be fun and should reinforce 
a concept that has been taught. Most teachers find that 
students learn the rales for cards and g3mes very rapidly, 
while having .difficulty with simple* basic concepts tn 
mathematics. The answer is that the student is motivated 
Xq learn the rules for cards because it is more relevant at 
this time than learning about mathematics. 

A typical card game that reinforces 3 concept is the 
M Pnmc Factur Game *" The deck consists of several factor 
able numbers and their prime factors* The teacher selects 
15 or 20 factorable numbers and their jrimc factors, The 1 
numbers are placed on individual blank playing cards. Each 
caid is made as shown tn Figure 1 - 

The object of the game is to obtain a book of cards 
consisting ot a factorable numbeTand its prime factor An 
example would be Figure I - ID. £,and 2. This boo* & then 
laid down on the tabic. The ba<ic rules of "Rummy" are 
used, Seven cards are dealt to each playen, the remaining 
xatd% are put into the ceniei «f the labte face down, with 
one up as a discard or reserve pile, A player must diward* 
exi s tt un the, final hand The first player to lay down all 
his or her cards wins Discarding is optional o^lhe final 




hand. Each phyer play^ in turn around the table, drawing, 
iayirtgrdown* and/or thscafthng* Tlie^vmne+gaM^mtfor 
each book and the losers a point against for each card left 
in their hands 

Variation: Make a deck with jus? factors of numheis 

Students need lu achieve suv^ss Cards, games, and 
puzzles are «ne *d the ways lu aJucu *hi\ su^es* Kids, 
cardh, and games can spelt success 
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VARIETY IS THE SPICE OF. , .A GAMEBOARD? 



by Bettye C. Hall 



fines, like manipulatives, are appropriate for stu- 
d&its of all' grade' levels. The game board that fol- 
lows can be used with skill cards to reinforce what- 
ever concepts the teacher (or students) choose(s). 
fixe author is an Instructional Specialist with the 
Houston Independent School District. 



tes* a gameboard. One of the must successful acim 
ties to use with high SchooU$tudents is a-game played on a 
gameboar J that reinforces the concCTM(s) presented in class. 
Aii> set of problems that would no rmally^b€„p^eseftted-*ft 
drill sheet form can be used with the gameboard. Theot*i^_ 
standing feature of the auivit} is its flexibility. Once the 
gameboard is constructed, it can be used over and over, 
only the skill cards are changed to alter the concept to 
reinforce. 

Here is ho a t works. Foi every four students you' 
need one gameboard, four game pieces, one die, and a set 
of skill cards, The gameboard and the skill cards cau be 
made by. the students, saving the teacher a great deal uf 
time. The^iufe^or playing the game are as follows. (I) the 
student draws uud, woiks'the problem, and checks 

his or her solution with the solution on the back of the skill 
card* (2) if the solution is correct, she/he losses the die and 



rnuves ihe number of spaces indicated if the solution is 
wrung, she/he 1omjs his 01 hei turn, (3) when a player lands 
on a space where there are 'additional directions written, 
she/he mus! follow those directions, (4) the first person to 
reach the "Winner" circle wins the game. 

The skill cards are the heart of the activity. Each 
gameboard must have its own set of skill cards (30 to 40 
are sufficient). The cards can be made so that all-students 
are working on the same set of problems, or so thai each 
group ut four n working on the same coriecpt but tit differ- 
ent levels of difficulty, Each card has a questions; one 
sftie and the answer on the baek~e,g.» a geometry term on 
Ihe front and the definition on the back, a quadratic 
equation on ihe front and the roots on the back, an 
improper fraction on the front and the equivalent mixed 
number on JLhe back* The feasibilities are unlimited. If the 
unit being studied is factoring, each classroom set of cards 
could contain a specific type of factoring pattern- Lc.. a 



set with trinomial squares, a set with the difference of two 
squares, a set with trinomials that a r e not squares, a set 
with polynomials that factor by grouping, and a set with 
thedifference of two cubes. At the-end of ThS unit a review 
*el for factoring could be made by taking some cards from 
each of the sets above. A list of concepts foi skill c^rdscan 
be found at the end of this discussion. 

The gameboard is designed on a letter-size file folder 
for easy storage. Stationery stores carry file folders in-many 
colors. A variety of colors makes the ganjeboards more 
atwactive. To construct a gameboatd, choose a file folder 
and make the playing spaces using ci-cular oi rectangular 
stukun labels. These need to be at least 2 to 3 centimetres 
wide so that alternate directions can be easily written 
inside the space. As you stick the label* on the file folder, 
make a winding path and have at least one loop as a detour 
path (see Figure 1 ). Use at least 3 0 la bels the more you 



use, the longer the game. After all the labels are in place, 
begin marking the spaces with the alternate directions. If 
you use 35 circles and a detour similar to the illustration in 
Figure 1 , the spaces can be marked as follows. 



Space Number 
1 

• 3 
5 
E 
7 

10 
13 
lf> 
18 

27 " 



Comment 

Start 

Move ahead one space 
Detour (see Figure 2) 
Take an extra turn 
Lose one turn 
Move back oi?* space 
Hop ahead two spaces 
Go back four spaces; 
Take an exua turn 
Skip ahead three spaces 
Move back two spaces 
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Space Number 

31 

33 
35 



Comment 

Jump ahead one space 
Exact throw to win 
1 Winner 




Figure 1 




Tlic spacer thai do nut contain alternate directions can he 
numbered or left blank When writing alternate directions, 
0e sur$ that they do not counteract each other e p., "Move 
ahead two spaces** should not land you on a space marked 
"Lose one turn/* Murk a space on the hoard for the sfcill 
cards {see Figure 1 )♦ To keep students trom working ahead, 
the wards sshwuld be iu uu envelope *md drawn from it as 
each student takes his or her turn* 

If you wish to make the gamehoardmore interesting* 
use colorful stickers and clever comments matched to the 
stickers* Hobday stickers, flower seeker*, buy tale stickers, 
and the hit* can be u^ed near the spaces where you have 
alternate directions For example, use a hockey flayer near 
a space marked Take another turn* and write under the 
hockey player "Outstanding assist to \corc the winning 
gojl Any type of sttck-rcan be u>ed. Tlie sillier they are* 
the better t?;e older students seem to like them t*ee Figure 
3K All that t> necessary isvmie appropriate comment to 
accompany the slicker Generally iU to 1 2 stickers will add 
enough color and spice to make the gime more tun , 




Ftgtfre 2 



Figure J 

Vitnx the roles to the garner. *he oofcide ot the tile 
folder Keep the jules a:- simpb js possible (see ahove) 
Remember that the object o! the game i> to have Ua 
students* work the problems on the sMl card** . Do nor 
quibble with the students ovei the tuhs'Bc sm< that the 
rules they a*e using 'are lair to all plaveiv hntl let them play 
the game As long as they e doing th? haste mathematics, 
jlgehra. geometry, o't whatever . that u 'he important thm* 
Be Mite to give your activity a name like "Rattdom Rim," 
M The Great Chaw/* of "Keep On Moving ,A A*»k the su*< 
d^nts for suggestions, 

Tlie puYahitfltes tor skiK cards are limited only by 
your imagination. To j**t v**u started, here is 4 list «t con- 
cepts I have u>ed succcvjully, Du not h*mi you>>hnicev 
fo these *«eji are tmly to gut you starred 



Hon ? 

* 

ftad*- Cat x r *fT* 



***** It* * ~l 

hit u - ! 



vji * '* iV - I ! 
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